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Foreword

Ecosystems and their services — livestock and non-livestock
rangeland production, wildlife and tourism — can only be
sustained and improved if the resources they provide and
the people who depend on them are healthy.

Rangelands take pride of place among Sub-Saharan Africa’s
varied ecosystems. They make up nearly half (48 percent)
of the land, or up to 62 percent if woodlands are included,
and provide a rich range of resources, including soils, water,
vegetation and genetic diversity. These landscapes also
have a critical role to play in achieving multiple develop-
ment gains, including food and nutrition security, water,
rural jobs, livelihoods and growth in rapidly transforming
economies; climate change adaptation and mitigation
efforts; as well as peace, security, stability and natural
resource-related conflict prevention.

More specifically, Sub-Saharan Africa’s rangelands feed over
55 percent of Africa’s livestock and provide a major source
of income to 268 million pastoralists and agro-pastoralists,
including in some of the most vulnerable areas.

These Guidelines on Sustainable Rangeland Management in
Sub-Saharan Africa come at a critical moment. Rangelands
are under growing pressure from land degradation as well
as crop and urban land expansion, among other threats.
Moreover, the capacity of rangelands to sustainably supply
markets will be tested over the coming decade as the global
and regional demand for beef and sheep continues to grow.
African governments, stakeholders and other partners are
fortunately taking note of the importance of rangelands.
For example, the African Union has contributed to the
renewed promotion of pastoralism under its 2013 Policy
Framework for Pastoralism in Africa. Similarly, the World

ot 7S
Karin Kemper

Senior Director, Environment and Natural Resources
Global Practice, World Bank

Foreword

Bank, along with Sahelian countries, regional organizations
and the UN, has committed to promote it under the Decla-
ration of Nouakchott on pastoralism in the Sahel in 2013. In
addition, considering their spatial dominance, rangelands
should continue to receive sustained attention within the
land, forest restoration and climate change commitments
made by governments. This interest by governments in
sustainably managing rangelands has increased demand
for technical information and guidance on how this can be
done. That's where we think these guidelines, which syn-
thesize recent knowledge and practices about managing
rangelands effectively, will be particularly useful.

This substantial piece of work was prepared by Swiss-based
Centre for Development and Environment and the World
Overview on Conservation Approaches and Technologies
(WOCAT) network for the World Bank on behalf of the
TerrAfrica partnership on Sustainable Land Management
(SLM). The 30 new case studies presented in this research
cover the different regions of Sub-Saharan Africa and a
diverse range of practices and systems, from small scale set-
tled pasture to bounded rangelands with wildlife manage-
ment and pastoral rangelands.

We expect that these guidelines will also contribute to
informing the necessary dialogue between rangeland
stakeholders dealing for example with livestock, protected
areas, wildlife, agriculture and forests. Since knowledge is
constantly being developed, we hope these guidelines will
stimulate further work to assess, document and share more
rangeland management practices, stimulate knowledge
exchanges between Africa’s regions, and hence inform the
preparation and implementation of impactful interventions
in Africa’s valuable rangelands.

Juergen Voegele
Senior Director, Food and Agriculture Global Practice,
World Bank



Diverse landscapes in the Sub-Saharan rangelands. Of special
attraction to wildlife, livestock and their herders are water
sources and seasonal rivers. These also provide grazing
grounds, and rich habitats for wildlife as well as opportunities
for tourism. Buffalo Springs, Kenya§ (Hanspeter Liniger).
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Chapter 1

Setting the scene and aim of these guidelines

In Sub-Saharan Africa (SSA), the popular perception of
rangelands and their management is almost always nega-
tive. These vast areas are seen as a problem without a
solution: the common narrative focuses on overgrazing,
herds of undernourished livestock, erosion and desertifi-
cation, drought, famine, and conflict. However, evidence
compiled and analysed in this book show that such a view
of rangelands — as being unproductive and mismanaged
systems — does not reflecting reality. It needs reconsid-
eration and revision. Indeed the considerable contribution
of rangelands to livelihoods and national economies is
being increasingly recognised (Behnke et al. 1993, Davies
and Hatfield 2007, Vetter et al. 2013, Kratli 2015). While
acknowledging the very specific and widespread challenges
of the rangelands, a profound reassessment of their role
and potential is emerging. This change in position has
been informed by better understanding and appreciation
of their social, ecological and economical dynamics, and
the management systems that have developed over cen-
turies — and are still evolving. Nevertheless, there remains
confusion about many aspects, and the discourse around
rangelands is full of contradictory statements and differing
conclusions about their importance, role and future.

While different definitions of rangelands exist, it is undis-
puted that their spatial extent is enormous, there is a wide
variety of land management practices and uses, and their
impacts on the environment, ecosystems and livelihoods
are huge. Thus, it is common to find statements that under-
estimate the economic role of rangelands in Sub-Saharan
Africa — and can be simply contradicted by facts. In the
broad belt from Mauritania in the west, across through
Mali, Niger, Chad, Sudan, Ethiopia and on to Somalia in
the east - the livestock sector is hugely significant. Meat
and milk production typically comprise up to 60% of agri-
cultural GDP and 5-15% of total GDP (de Haan et al. 2016).
Often overlooked, the drylands livestock sector is also an
important source of foreign exchange. Millions of sheep
are shipped every year from the Horn of Africa to the Gulf
States, and more than one million head of cattle each year

Chapter 1 = Setting the scene and aim of these guidelines

are trekked or trucked from the Sahel to coastal countries in
West Africa (de Haan et al. 2016).

Furthermore, rangelands in Sub-Saharan Africa are increas-
ingly being recognised as providing a wide variety of eco-
system services, and while many of these do not have any
direct market value, they represent a key role. Rangelands
are home to wide variety of ecosystems with extraordinary
biodiversity. Their unique wildlife, and especially the ‘charis-
matic megafauna’ - rhino, lion, leopard, elephant, buffalo,
giraffe, zebra and others - remain a magnet for tourism
(Balmford et al. 2015). Benefits for society include the provi-
sion of a wide range of products from meat, milk, hides and
wool, to non-livestock rangeland products (NLRP) of fibre,
fruits, medicinal and cosmetic products, minerals and oil.
Importantly, discussion is opening up about the regulating
ecosystem processes of rangelands. These include climate
regulation and flood control. Furthermore, the sheer size
of rangelands makes them significant contributors to global
carbon sequestration and storage (Reynolds and Buendia
2017). Rangelands are also important in the context of cul-
tural services, with their strong links to ethnic identity of
many pastoral and agro-pastoral groups. All-in-all, these
services, which are often of national and global importance,
are not sufficiently appreciated and valued by policy makers,
by implementing agencies or by the public at large.

Since the domestication and introduction of livestock sev-
eral thousand years ago, the influence of pastoralists and
their animals has grown to the point that they now domi-
nate both the ecological processes and the economies of
large tracts of Africa’s rangelands (du Toit and Cumming
1999, Hempson et al. 2017). In those parts of the range-
lands occupied by pastoralists, their management has had
a significant impact on the vegetation — and this varies
from location to location. Profound local knowledge about
fauna, flora, water sources and the landscape has informed
a wide range of traditional and indigenous rangeland man-
agement practices — as explored in these guidelines. How-
ever, the mechanisms and patterns of pastoral management

Different rangelands: from desert fringes with sandstorms, Namibia
(left) to grasslands close to forested hills and mountains in Kenya
(centre) to the wetlands of river deltas, Okavango, Botswana (right).

left and right: (Hanspeter Liniger)
centre: (© Charlie Shoemaker)



and their changes over time have been poorly understood,
respected or valued by non-pastoral communities since
the start of the colonial era. Much of the most productive
pasture has been converted into crop farming, cross-border
and regional mobility has been constrained, traditional
governance systems have been undermined, and there are
ever-increasing claims on the land from both non-pastoral
communities and external investors.

Many associated development policies have undermined
the integrity of traditional and innovative local rangeland
management systems. Such systems have evolved together
with the changing environment and climatic patterns over
thousands of years. Cultural institutions and traditional
governance structures that had managed natural resources
have been eroded in many locations.

Unsurprisingly, there have been widespread disruptions to
rangeland management. These have been further fuelled
by other factors, including the continued growth in human
population increasing demand for agricultural products,
security threats created by livestock rustling, trafficking of
arms and open domestic and international conflicts, and
more recently the growing reality of climate change and
associated extreme events.

Rangelands in SSA have regularly been reported as being
some of the most degraded ecosystems in Africa: “mis-
management” is often cited as the underlying reason.
Specialists and development reporters are quick to diag-
nose degradation in the rangelands - but equally slow to
suggest sound and sustainable remedies to guide policy
makers. Meanwhile it usually goes unnoticed that a share of
rangeland areas and the livestock they support are sustain-
ably managed. This may be based on traditional community
practices, or through the introduction of innovative meth-
ods, or, increasingly, a combination of the two. As this book
shows, there are many and varied experiences in sustain-
able rangeland management (SRM) in SSA. These embrace
a wide range of different land/ resource management
practices in different ecosystems. Without doubt, there is a
knowledge base that is continuously evolving — yet is hardly
known to the wider development community. On the other
hand, there is also considerable technical expertise, infor-
mation, and knowledge about current rangeland issues in
SSA, which is fragmented and largely hidden.

Exchange of experience and knowledge between African
countries and institutions remains weak and localised, with

minimal opportunities for “cross-fertilization”. Further-
more, there is no comprehensive, contemporary compila-
tion of rangeland management knowledge and practices in
SSA. Their evolution and recent adaptations to a changing
human and natural environment remain mainly unknown.
The growing knowledge about rangeland management has
not been synthesized or disseminated.

The overall goal of the guidelines is to contribute to improved

rangeland management by illustrating a wide range of inno-

vative rangeland management practices, grouping them,

clarifying their characteristics and requirements, and by

illustrating their impacts on ecosystem services and human

wellbeing. The ultimate aim is to demonstrate — through

this unique set of convincing case studies — the value and

potential of investment in rangelands. It is also hoped that

this exercise will stimulate, and assist, the identification of

further cases. The guidelines attempt to provide:

1. A practical guideline for the formulation of rangeland
policies and investments programmes in rangelands

2. A common knowledge base for improved decision-making

3. Asstarting point for ‘how-to-do’ that can be complemented
and expanded in future

4. The basis for knowledge sharing workshops and pro-
grammes with various African stakeholders, and training
beyond the mere dissemination of these guidelines

5. An attractive, illustrative, straightforward and reader-
friendly book to help inform the future development of
SRM.

This book is meant, in particular, for those involved in pro-

grammes and projects, specialists, and rangeland users to

use the wealth of their experiences for improved decision-

making, in order to upscale and outscale SRM. The target

group thus comprises:

¢ Professionals who design and implement rangeland projects

e Technical support/ extension services, project implementers/
advisors and other actors working at field level

¢ National/local leaders and decision/ policy makers involved
in rangeland policies

e Research organisations focussing on rangelands and their
management

¢ Development partners at international and regional levels

¢ Knowledge and information services in or related to SSA-
Saharan countries

e Livestock owners/ keepers, conservationists and other
rangeland users

e The broader public - to raise awareness about, and engage-
ment in, SRM.
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Figure 1.1: Country distribution of rangeland managemen
from Sub-Saharan Africa (SSA) used in the guidelines.

Given the vast variety of different environments and range-
land management practices and the large rangeland area
in SSA, this book presents a selection of case studies. It
cannot be comprehensive: it is impossible to do full justice
to what is currently underway. Despite efforts to compile a
full representation of SRM practices, there remain gaps in
terms of regions and practices. The guidelines offer neither
"one-size-fits all” solutions nor comprehensive “how-to-do”
instructions. However, it is hoped that the book will stimu-
late the further compilation and identification of options
and potentials for spreading SRM in SSA. The more knowl-
edge and data is collected that covers different/ all regions
and a wide range of SRM practices, the better the evidence
base for decision-making.

Thus, this book aims to identify “good practice”, taking
lessons from both the ancient and the modern, and steer a
new course that will encourage managers across the conti-
nent to restore and improve sustainable management of the
rangeland. The guidelines present a compilation of a wide
range of sustainable rangeland management practices from
Sub-Saharan Africa, for different rangeland use systems
(RUS) and different SRM groups. These include indigenous
and traditional practices, innovations, trials, and emerging
trends implemented by the land users themselves, and/or
various agencies and research institutions.

Chapter 1 = Setting the scene and aim of these guidelines

t technologies and approaches

At the outset, concepts of rangeland management are dis-
cussed, a working definition proposed and an operational
classification system set out. Challenges faced in rangeland
management, with potential solutions and their impact on
natural resources, as well as ecosystem services, are discussed
and synthesized. Supported by the literature, this is based
on an analysis of the SRM practices from SSA documented
in the global sustainable land management (SLM) database
of WOCAT (World Overview of Conservation Approaches
and Technologies). Forty-two (42) approaches and 69 tech-
nologies from the WOCAT SLM global database have been
included in the data analysis. The cases are distributed over
a number of countries (Figure 1.1). Of these, 28 approaches
and 28 technologies are newly documented.

Part 1 is composed of five chapters, which contribute as

follows:

e Chapter 1: An introduction to the rangelands and to
these guidelines.

e Chapter 2: Defining the rangelands begins with, in 2.1,
key characteristics such as vegetation cover, the climate
with a focus on droughts, the inhabitants, livelihoods,
land tenure, user rights, conflict, protected areas, fire
and land degradation. In 2.2 there is an overview of the
importance of the rangelands underpinned by data. 2.3
then goes on to look at ‘changing concepts’ of range-
lands and development issues over the last century.

e Chapter 3: Rangeland uses and management systems
are presented. In 3.1 Rangeland Use Systems (RUS) are

left: Typical savannah rangelands with grassland and a wetland in the
background offering rich habitat diversity and refuge for wildlife such as
buffaloes and egret herons, Chafa wetlands, Kenya (Hanspeter Liniger).

centre: Chafa spring in a protected area in Kenya fenced against
intrusion of animals at the head of the spring, 2016. Wildlife and
livestock have access to the water below the spring head (Hanspeter
Liniger).

right: The same Chafa spring during a prolonged drought period in
2018. The fence has been removed and livestock have been watered in
the fragile spring source zone. This illustrates the challenge of
sustainable rangeland management with increasing pressure by users
and within high natural and climate variability (Hanspeter Liniger).



divided into 6 categories, and in 3.2 Sustainable Range-
land Management (SRM) groups are categorised into 9
types. Each is explained.

e Chapter 4: Drivers, land management responses, impacts
and change are covered in five sections. In 4.1 the key
drivers are identified, and then in 4.2 SRM practices are
presented and analysed. 4.3 looks at the impact of SRM
on the 'health’ of the land, and 4.4 focuses specifically on
SRM and its effect on ecosystem services and people. 4.5
then analyses feedback mechanisms on the drivers.

e Chapter5: The way forward is summarised - tying
together what has been discussed in 6 sub-sections
covering the need for a greater focus on rangelands (in
5.1), principles of SRM technologies (5.2), principles of
SRM approaches (5.3), capacity requirements (5.4), the
future of rangelands (5.5) and finally how to overcome
barriers to SRM (5.6). Through this chapter, there are
“Focus boxes”, which encapsulate the key guidelines
themselves.

Part 2 of the guidelines provides case studies classified in
five SRM technology groups and four approach groups. For
each group, examples of “good practice” case studies have
been selected and are presented in a standardized and con-
sistent format — as pioneered by WOCAT.

Additional practices included in the analysis but not pre-
sented in Part 2 are listed in the Annex and are available in
the WOCAT database’.

The process: From the very beginning of the exercise, it was
evident that rangeland management was very complex and
extremely challenging and developing rangeland manage-
ment guidelines would require considerable support and
commitment from local and regional rangeland specialists
and practitioners. The strategy adopted was to compile
case studies and examples from the field that were as com-
prehensive and diverse as possible. Then through analysing
and synthesising the results, to try to come up with guiding
principles and best practices for rangeland management.
Finding the right partners with the knowledge and experi-
ence to identify and document the wide variety of current
successful and innovative good rangeland management
practices was a challenge. It was felt important from the
start that there should be co-ownership by African institu-
tions as a prerequisite to a widely accepted and supported
process and product.

Two workshops with local and regional rangeland special-
ists from different organisations and institutions were held:
in Nairobi, Kenya during August 2016, and then Pretoria,
South Africa in February 2018. During the first workshop,
ten experts from West, East and Southern Africa brain-
stormed on how to structure the book, how to involve key
partners, how to compile the available knowledge related
to rangeland management and which specific practices to
document in details. Nine experts came together in the
second workshop to review the draft, discuss results from
the data analysed and identify gaps in the documenta-
tion of interventions where attention was still required.
Throughout the whole process of working on the book,
documentation of good rangeland management practices
was ongoing, and there was a continuous feedback loop to
ensure that the cases were complete and the data robust.

Challenges were faced in compiling a full set of representa-
tive, good quality case studies. Rangelands, by their nature
are often remote, and contact with people working there
was difficult. Another problem is that experiences and
knowledge are scattered. Furthermore, in contrast to crop-
land, the complexity of rangelands and the associated man-
agement systems is much higher. This made the compilation
of the case studies all the more complicated.

The involvement of a number of key experts from different
organisations during and outside the workshops has been
a big asset — and needless to say without them this book
would not have been possible. However, specialists come
with their own experience, institutional background, lan-
guage, agenda, visions and beliefs: this meant that there
needed to be a very careful and complex process of sorting
out and editing. The aim was to represent various opinions
while seeking common denominators in experiences.

It has not been an easy exercise, but having in mind the
complexity of rangelands and the vast diversity of users and
organizations involved, hopefully this publication leads to a
better appreciation and understanding of rangeland man-
agement, does justice to rangelands and the people that
manage them, and supports current and triggers new ini-
tiatives for sustainable rangeland management worldwide
and specifically in Sub-Saharan Africa.

! https://www.wocat.net/en/global-sim-database/
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Sub-Saharan Africa rangelands defined

There exist numerous definitions of rangelands. For these
guidelines the definitions of Blench and Sommer 1999,
Allen et al. 2011, McGahey et al. 2014 are merged.

“Rangelands are spatially defined ecosystems that are
dominated by grasses, grass-like plants, combined with vari-
ous degrees of bush and tree cover that are predominantly
grazed or browsed, and which are used as a natural and
semi-natural ecosystem for the production of livestock and
safeguarding of wildlife and additional ecosystem services.”

Rangelands in Sub-Saharan Africa (SSA)' cover areas with a
broad span of characteristics: vegetation and cover (grasses
alone, or combined with bushes and trees), topography
(mostly gentle slopes, but some hills and mountains or
escarpments especially in East Africa), water (high variabili-
ty of access to surface water, with a mixture of seasonal and
some perennial sources, and often access to groundwater)
and use (grazing and browsing by wildlife and/ or livestock).
The type and use of rangeland is, in turn, determined by the
climate (rainfall and temperature), climate variability and
change, fire whether natural or human-induced, but also
topography and altitude.

2.1.1 Vegetation and climate

The maps of rangeland derived from vegetation and land
use data, resemble a banana-shape around the forests of
Central Africa — the “SSA rangeland crescent”. They stretch
from the Sahelian zone of West Africa to Sudan and the
lowlands in the Horn and East Africa, to Southern Africa.
Rangeland limits are determined by aridity of the deserts in
the north towards the Sahara, and in the south to the south-
western deserts of the Namib and Kalahari. Rangelands are
also limited by the wetter spectrum of the climate, towards
conditions more favourable for cropping — for example in
the southern regions of the Sahel, the highlands of the

Chapter 2 = Sub-Saharan Africa rangelands defined

Horn and East Africa, the closed forests of Central Africa
and the wet mountain areas in East and Southern Africa.
Towards the croplands and forests the boundaries are not
sharp, and there is some overlap. The transition zones in the
three regions of SSA is illustrated in the inserts of Figure 2.1.
Mainly driven by rainfall availability and seasonality, there
is a gradual transition from sparse grassland at the dry end
of the scale, through grassland, open shrubland, savannah,
woodland, and on to dense woodland at the wetter end of
the climate spectrum.

Low temperatures limiting the growth of vegetation in
SSA’s rangelands occur in Southern Africa during the winter,
with average temperatures of 5-10 degrees. Other areas
affected by cold are the mountain regions of the Horn and
East Africa, where there are merely patches of rangelands
amongst the croplands and forests. Apart from these areas,
there are no low temperature restrictions to continuous
growth of vegetation. However, high temperatures where
averages reach 30 degrees or more put stress on the veg-
etation — when moisture availability becomes the limiting
factor under the dry conditions of many rangelands. This
is the case for most of the year for the West African Sahel
and the lowlands of the Horn and East Africa (Figure 2.2a).

Looking at seasonal rainfall (Figure 2.2b) this clearly depicts
the movement of the inner tropical convergence zone, with
its associated rainy seasons starting in the first quarter of
the year in the south (southern summer) and reaching the
north in the third quarter of the year after the peak of the
northern summer. In the second and last quarters of the
year, the main rains fall in the inner tropics within the equa-
torial zone. This implies that this zone has a bimodal rainfall
regime (two rainy seasons each year), whereas the northern
and southern areas in the subtropical zones around the
Tropic of Cancer and Capricorn only have one rainy season
(a unimodal regime) with a single prolonged dry season.
Whether a region has one or two rainy seasons has sig-
nificant implications on forage reserves and the movement
of animals — as the unimodal regime dry season is around

left: Peulh herder with his cattle on the move in northern
Niger in search of grazing lands (Friederike Mikulcak).

centre: Typical savannah — grasslands dominated by spread-out acacia
trees and grasslands at the foot of Kilimanjaro (Hanspeter Liniger).

right: Herd of cattle moving within a river bed, Kenya (Ibrahim Jarso).

" Area of Africa south of the Sahara and the 20 degrees north latitude line
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Figure 2.2: (a) Seasonal temperatures (top), (b) rainfall (middle) and (c) greenness (bottom) in Africa. Data source: WorldCim
2017; Copernicus Global Land Service: average monthly 10-day NDVI 2017.

seven to nine months while the bimodal regime has two dry
periods of around two to three months each. Where there
is only one rainfall season, a failure can be catastrophic,
while with two seasons a single failure can be partially
compensated by the second rains — as in the equatorial zone
(Figure 2.2b). Additionally, in the equatorial and northern
hemisphere, there is rainfall gradient from the west with
higher amounts, to the east with lower rainfall; in the south-
ern hemisphere it is the opposite. This can be attributed to
global atmospheric circulations and warm, or cold, sea cur-
rents. Rainfall, its variability, reliability and seasonality is the
main driver of production in the rangelands of SSA.

With the movement of the rains the vegetation growth and
the available biomass changes, as indicated by the Normalised
Difference Vegetation Index (NDVI) “greenness” value (Figure
2.2¢). This index picks up the movement of the greenness

and availability of fresh fodder. It clearly indicates if animals
(whether wildlife or livestock) will need to follow the available
fodder through migration, or whether they will have enough
biomass production during the rains to tide them over the
dry season.

The high variability and unpredictability of rainfall, in both
space and time, characterises rangelands, and gives rise to het-
erogeneous forage resources. This heterogeneity is a defin-
ing feature of rangeland ecology. Both wildlife and livestock
require mobility at a scale which allows them to adapt to, and
capitalise upon, this inherent variability (see Chapter 3.1.1). Cli-
matic variability also leads to challenges of water scarcity, both
seasonally and spatially, which affects rangeland ecology and
limits both land use and management options. While rainfall
is the primary factor governing plant growth and productivity,
water availability also depends on the landform.
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Figure 2.3: Number of global drought events (1975-2014).
Data source: WAD 2018

While mountains in Africa are often termed “water tow-
ers” (Liniger and Thomas 1998, Liniger and Weingartner
2000, Notter et al. 2007), the rangelands can equally claim
to be important “water reservoirs”. Vast rangelands situ-
ated in dry lowlands are often connected with wetter and
resource-richer mountains. Perennial and seasonal rivers
and “wetlands in drylands” are strongly depend on water
and land use in the mountain areas. Depressions in the
landscape create wetlands, swamps and floodplains, all
acting as reservoirs and this concentration of water is a
vital resource because it provides a source of drinking
water (in places) and creates pockets — microclimates — of
high productivity within the overall rangelands. There
are many wetlands and lakes situated in the rangelands
of SSA -receiving flows directly from the drylands and
the mountain areas and providing services for rangeland
users: Lake Victoria is one, Lake Chad and Lake Tabalak (in
Niger) are other large and significant lakes with associated
wetland. Rivers bring water from mountains to drylands
provide special habitats and valuable resource along their
riparian zones and end up in swamps, wetlands, lakes and
deltas. Examples are the expanses of the Okavango swamp
in Botswana (Murray et al. 2006, see Box 4.23), the Gash
Delta in Sudan, the extensive and biodiverse Masura swamp
adjacent to the Serengeti in Tanzania, the Niger in West
Africa, and the Ewaso Ng'iro in with the Lorian Swamps in
Northern Kenya. All have a massive impact on rangelands.
In the West African Sahel, sub-surface water stored beneath
the drylands, dependent on rainfall infiltration, constitutes
a lifeline to inhabitants who tap into it through wells.

2.1.2 Drought and aridity change - climate change

A drought is a continuous period of dry weather, when an
area receives below-average rainfall, over weeks, months or
even years, resulting in prolonged shortages of water supply.
As rainfall is such a strong driver of conditions in the range-
lands, drought periods closely affect water availability for
the vegetation, animals and people. Impacts range from mild
to severe. Droughts are characteristic of climate variability
in the rangelands. The regular - but inherently unpredict-
able - reoccurrence of droughts is stressful to vegetation and
thus forage availability for livestock and wildlife. Forty-three
percent of globally recorded droughts between 1975 and 2014
occured in Africa — the continent most affected (Figure 2.3).

Chapter 2 = Sub-Saharan Africa rangelands defined
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Figure 2.4: Trend in meteorological drought frequency in
Africa (1951 to 2010) measured as the change in the number
of drought events per 10 years. Source: WAD 2018 based on
Spinoni et al. 2014.

Changes in the frequency of droughts show that rangeland
regions most affected are found in West Africa (Chad, Mali,
Mauritania and Nigeria) and in Angola and Zambia. The
Horn of Africa and western parts of Southern Africa have
decreasing drought frequencies (Figure 2.4).

At the global level, a hotter and (often) drier climate cou-
pled with more uncertain precipitation for most of Sub-
Saharan Africa is projected (IPCC 2014). At the regional and
local level, impacts will manifest themselves mainly through
the increase in frequency and severity of dry weather condi-
tions, and through altered patterns of precipitation. Inter-
annual and intra-annual variability (year-to-year, and within
years and seasons), especially in terms of precipitation, are
expected to increase. The main challenge of climate change
for livestock and wildlife is that hotter conditions will
mean longer and more severe dry seasons, and increasingly
patchy and unpredictable rainfall will make it more difficult
to access fresh high-quality grazing. This is being exacerbat-
ed by growing fragmentation of rangelands and associated
reduced mobility, resulting in an inability to reach critical
seasonal habitats such as areas of drought-reserve forage
in high rainfall regions or wetlands (Homewood 2009,
Fynn et al. 2015). The Mediterranean areas of both North
Africa and Southern Africa are likely to receive less rain,
whereas, contrastingly, precipitation could increase in East
Africa (Hoffman and Vogel 2008). The continued warming
of Sub-Saharan Africa is projected to result in temperatures
2-4 degrees higher by the end of the century (IPCC 2013,
Serdeczny et al. 2017). Such increases will most likely be
greater in Northern and Southern Africa than in the moister
areas of West, Central and East Africa (Hoffman and Vogel
2008). This will have impacts on the production potential
of rangelands, and at a broader level on various rangeland-
based ecosystem services. A recent analysis of the Mount
Kenya area and its surrounding drylands, using the densest
and longest possible data records from early colonial times
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Box 2.1: Trends in mean and extreme precipitation in the
Mount Kenya region

A recent study by Schmocker et al. (2015) carried out an
analysis of mean and extreme rainfall in Mount Kenya
region in Kenya using a unique dataset, combining both
the measurements from private raingauges and several gov-
ernmental agencies such as the former District Ministry, the
Kenya Forest Service (KFS), and the Kenyan Meteorological
Department (KMD). The study used four climate change
indices from ETCCDI. The adopted indices are: total precipi-
tation (PRCTOT), the number of heavy rain days (R10 mm);
where rainfall 210 mm in a day; maximum of consecutive
5-day precipitation (Rx5day) and the maximum number
of consecutive dry days (CDD); days recording <1 mm. The
findings of the study showed that R10 mm and intensity of
extreme events are increasing, especially in the October-
December (OND) rain season. It was also noted that CDD
was on the increase (Ongoma et al. 2018).

(some starting in the 1920s), revealed the "long rains”
(April-June) to be decreasing in amount while the “short
rains” (October-December) were increasing (Schmocker et
al. 2015, Box 2.1). The total annual rainfall showed a slightly
increasing trend. Rainfall intensities, as well as the length of
dry spells, also showed an upturn, indicating more erosive
and more erratic rains. However, there were marked dif-
ferences within the region, depending on their position in
relation to the mountains.

The aridity index is defined as the ratio of precipitation
over potential evapotranspiration (the amount of water
needed to maintain constant green vegetation cover). For
the immediate future, 2011-2040 aridity as an indicator of
expected climate change shows that most of the SSA region
will get drier, especially in Southern Africa. The rangelands
in East Africa are expected to get wetter, as is the northern
fringe of the Sahel. Only in those regions where the aridity
index is increasing — meaning areas are expected to become
less arid — will the impact of climate change trigger better
vegetation growth; in all the other areas the water stress on
the vegetation will increase (Figure 2.5).

2.1.3 Population density and change

Rangelands in SSA are inhabited by 384 million people
(Figure 2.6), at an average density of 27 people per square
kilometre (in 2015). Population density within of the range-
land crescent is the highest in the wetter parts (towards the
cropland regions, as clearly illustrated in Burkina Faso and
northern parts of Nigeria, as well as the highland of Ethio-
pia and Kenya, and in Zimbabwe (Figure 2.6a). The average
population density in the savannah and open shrublands is
around 30 person per square kilometre. In the drier parts
of the rangelands only 10 persons per square kilometre
were recorded. A closer look reveals the population being
concentrated close to urban centres, towns and cities.
The change over the 40 years from 1975 to 2015 shows an
increase in the population, and most growth in the wet-
ter regions of the rangeland and also close to agricultural
and urban areas and rural centres (Figure 2.6b). As far as
analysis of the data allows (given their limited accuracy and
availability) the population has been growing, in general,
all over the rangelands, with some decreases in specific
locations. Over the last 50 years SSA’s population has more
than tripled (Tabutin and Schoumaker 2004).

In SSA, many rangeland areas unsurprisingly, lag behind
in terms of development and provision of basic services

Change of aridity 2011-2040

Legend
Change of Aridity Index
<VALUE>

-2

B > 1510 -20%
> -1010-15%
[1>-5m0-10%

s -2t05%

[ Jezte2n
[1>2t05%

[ Jrswim

[ 10m15%

B - 5 wa0%
->20!6

Figure 2.5: Change of aridity index in Africa (2011-2040).
Data source: WAD 2018.

relative to other areas, due to their remoteness but also
to a long history of marginalisation of rangeland users
(Holechek et al. 2017).

Additionally, many inhabitants rely on animal products
(meat, milk, blood, hides and skins) to buy their daily diet,
which is generally based on cereals, most often purchased
from agricultural neighbours or on the open market. Even
though they produce a variety of different items for their
livelihoods, they still depend heavily on the rains, and thus
are very vulnerable to unpredictable stressors, especially
droughts and land degradation. Poverty diminishes the
adaptability of rangeland users, reducing the resilience of
communities to shocks. Compounding these problems is
the fact that these stressors do not work in isolation. When
coupled with poor management practices, development
priorities and policies (especially those that undermine
traditional rangeland management strategies), risks and
vulnerabilities will continue to increase.

The need to increase productivity is indeed high on the
agenda of the African Union and is documented in the pov-
erty reduction strategies of many states, for example Les
Nigériens nourrissent?, the Food and Nutrition Policy for Tan-
zania?, Poverty Reduction Strategy Paper of Mozambique®.

Many rangeland inhabitants are involved in complex liveli-
hood systems that include a variety of non-livestock range-
land products (NLRP). There are many non-livestock rangeland
products already commercially viable- tapping biodiversity.
Medicinal products are to be found in the driest of regions
(e.g. the endemic “devils claw"”, Harpagophytum procum-
bens, as a treatment for arthritis), some foods and bever-
ages are also endemic (e.g. Rooibos, Aspalathus linearis,
infused as a tea and has growing popularity worldwide) and
the widely used, commercially valuable gum arabic (from
Acacia senegal) is found across most of the rangelands
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Figure 2.6: (a) Population density in Africa 2015 (left), and (b) population dynamics 1975-2015 in Africa (right); (b): increase
(red colours) and decrease (green colours). Data source: JRC and CIESIN 2015.

in SSA; shea butter from the tree Vitellaria paradoxa is a
another example of an NLRP with international, commer-
cial prominence. Aloes — native to semi-arid areas all over
Africa - provide the basis for cosmetics.

2.1.4 Livestock and their distribution

Because of the underlying climatic variability, rainfed
crop production is problematic within the rangelands.
Rangeland users, despite some having relatively diversified
income earning strategies, are basically reliant on livestock
and wildlife for their livelihoods. There is a very long his-
tory of livestock keeping within the African rangelands,
primarily through pastoralism, which has been practiced
across the continent for thousands of years. Livestock in
SSA rangelands include mainly cattle (with its many breeds),
sheep, goats, and a smaller number of camels and donkeys:
numbers and distribution vary considerably and accurate
data are difficult to attain.

Using the most recent and reliable source, maps of densi-
ties for cattle, sheep and goats have been produced (Figure
2.7) - bearing in mind that accuracy differs for the various
regions and countries. Nevertheless, the available informa-
tion for the different zones in the rangelands of SSA has
been analysed. The total livestock number in SSA can be
approximated to 138 million cattle, 123 million head of sheep
and 144 million head of goats (Wint and Robinson 2007).

Looking at the distribution of cattle, sheep and goats and
their density in SSA, this shows that the highest numbers
are reported in the rangeland crescent that curves around
Central Africa, with the largest concentration in the middle;
neither at the driest nor at the wettest fringes (Figure 2.7).
This confirms the central role of rangelands for production
of livestock in SSA. Densities of the three main species of
livestock in the rangelands vary greatly, but in many loca-
tions cattle numbers are similar to, or greater than, goats or
sheep. There are some regional differences that need to be
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highlighted, however these are often difficult to explain.
In the western part of the Sahel, sheep extend the furthest
north to the sparse grasslands along dry river valleys, espe-
cially in Mali, Mauritania and Niger. Cattle densities are
highest in Burkina Faso in woodlands and savannah, and
in the contact zone with crop land. It is remarkable to note
the sharp difference between Chad with very low livestock
densities especially sheep and goats, and Sudan and South
Sudan with medium to high densities. Due to conflicts and
theft many herds from Chad are moved more south crossing
the border. Southern Somalia has mainly cattle, while the
northern part around the Horn and the lowlands, south-
west of Ethiopia, have high sheep densities, and patchy
goat distribution. Combining all three livestock species, the
dry lowlands of Kenya have the highest density compared
to neighbouring countries. The boundary with Tanzania is
distinct in terms of sheep and goats densities, less so for
cattle. In Southern Africa, Malawi, Mozambique and Zam-
bia generally have low livestock densities. Cattle densities
in Southern Africa are high in Zimbabwe and the eastern
regions of South Africa, including Swaziland and Lesotho,
and south western areas of Angola. Sheep are mostly found
in the southern and eastern parts of South Africa and Leso-
tho. Goats are concentrated along the south eastern part
of Southern Africa with the highest densities in Lesotho
and Swaziland. In some areas, camels and donkeys are also
important — though their number is small and the distribu-
tion is very variable over SSA.

Camels deserve special attention, as they are specifically
adapted to dryland conditions being browsers, feeding
mainly on bushes and trees. Thus they do not add to pressure
to the grasslands — and can complement herds of grazing

2 http://www.initiative3n.ne/

* https://extranet.who.int/nutrition/gina/sites/default/files/TZA%201992%20Fo0d %20
and%20Nutrition%20Policy.pdf

4 http://www.imf.org/external/pubs/ft/scr/2007/cr0737.pdf
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Figure 2.7: Livestock densities in Africa for cattle, sheep and goats. Data source: FAO GLW 3 2010.

herbivores to better utilise the available vegetation. Fur-
thermore, analysis of the rangelands shows that they have a
substantial tree and bush cover, which in most areas is sta-
ble or increasing (see Figure 2.1). Thus this is a large fodder
resource for browsing livestock and wildlife.

The Horn of Africa has the largest concentration of camel
herds in the world, with Somalia estimated to have the
highest population globally. Large camel populations are
found in the eastern lowlands of Ethiopia, northern, west-
ern, and north-eastern Kenya, and in most parts of Soma-
lia. According to FAO, Somalia had seven million camels in
2008, while Ethiopia and Kenya had about 2.4 and 0.95 mil-
lion camels in 2009, respectively (Catley et al. 2013).

While some management systems largely depend on a sin-
gle type of livestock, in most areas land users combine sev-
eral species. This mimics the natural ecological coexistence
of multiple types of herbivores, enabling them to exploit
different niches and to use resources efficiently. Further-
more, some livestock keepers split their herds, keeping
some animals close to the homesteads (often those produc-
ing milk, and younger livestock) while others exploit pas-
tures far away. It is also common practice to lend animals to
other herders, to reduce risks.

While casual observers may perceive goats as being the
root cause of degradation because they are a threat for
the rejuvenation of shrubs and trees, the real threat for the
grass cover are actually sheep. Unlike cows, they can graze
pastures area-wide down to the soil surface, a major threat
for the regeneration of the grass cover (see Figure 2.12).

Although rangelands consist primarily of indigenous veg-
etation, landscapes may be natural (edaphic) or man-made
(anthropic). They are untilled — apart from pockets of crop-
ping practised by agropastoralists — and influenced most
by the actions of herbivores; wild and domesticated. The
varying degrees of human interference mainly through live-
stock management, fencing-off wildlife and deliberate use
of fire, has transformed large rangeland areas away from
their natural state into semi-natural environments, or into
environments characterised by high levels of human inter-
ference which has modified the composition and densities
of trees, grasses and herbivores.

According to FAO and IRLI, the SSA rangelands can be subdi-
vided into different ruminant livestock production systems
(Robinson et al. 2011). Figure 2.8 shows that rangelands in
SSA mainly consist of two main production groups — one
where ruminant livestock (cattle, sheep and goats) play the
dominant role, and one where livestock and cropping play
closely interactive roles. These two larger groups are mainly:

e The ‘livestock only’ group, in areas ranging from hyper
arid to arid, humid and temperate-tropical highland areas.

e The 'mixed-rainfed’ group, also located in hyper arid,
arid, humid and in temperate-tropical highland areas.

Mixed rainfed production systems are characterised by a
combination of rainfed agriculture and livestock in an inte-
grated and complementary way: livestock benefit through
feeding on crop residues (straw, harvested by-products and
weeds) and in turn produce dung and urine (used as ferti-
lizer for crops) and provide draught power (to pull ploughs
and carts). These systems are only possible in areas with
climatic conditions that make crop farming feasible.

In ‘livestock only’ production systems, there is not enough
production from cropping to make any significant contri-
bution to the diet of the ruminant livestock — apart from
small seasonal supplements. Thus the livestock - cattle,
sheep and/or goats — need to be mobile to access forage
and secure sufficient dry matter intake. The less reliable the
forage supply, the more mobile the herds need to be.

Over the course of the year, in livestock-only systems, the
animals move away from areas of settled cropping in the
wet season, but back towards these zones when it becomes
drier. Thus they reciprocate between the rangelands and
the mixed zones (see arrows in Figure 2.8). During dry
cycles, livestock move into the wetter areas close to the
mixed rainfed production systems. Then, during wet peri-
ods, livestock move out of these zones into the drier range-
lands where vegetation has recovered. These north—south
seasonal migrations are characteristic of the ‘livestock only’
systems in West Africa. Mobility of livestock is the key tool
to enable this dynamic to function. A similar dynamic is
at work in the SSA highlands: in the Horn and East Africa
(Ethiopia, Kenya and Uganda) and Southern Africa (Lesotho
and Swaziland).
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Figure 2.8: Ruminant livestock production system classes
in Africa. Note: ruminant livestock include cattle, sheep
and goats. Arrows indicate common seasonal movements.
Source: Robinson et al. 2011.

In terms of the future of rangelands, the mixed rainfed
systems and their fringes play a key role. They provide the
basis for intensification of livestock production —in com-
bination with cropping — which, if better developed and
expanded can reduce the pressure on the core rangelands.
However, this intensification may also reduce areas avail-
able for pastoralists and my reduce mobility.

Extensive grazing land in Africa is concentrated in the semi-
arid environments for several reasons: (i) crop production in
these regions is limited by rainfall, thus reducing to some
degree competing demands for land, (ii) forage production
in the arid and semi-arid regions, although less in terms of
biomass, is generally much better in terms of nutritional
value compared to forage from the mesic savannahs and
humid zones, and (iii) most ruminants suffer increasing dis-
ease incidence in more humid regions, reducing their utility
for meat and milk production (Milne and Williams 2015).

Sub-Saharan Africa can be classified into four sub-regions:
West Africa (27.3% of the total area), Central Africa (23.8%),
Horn and East Africa (27.7%) and Southern Africa (21.2%)°.
In this study Central Africa as a region has been excluded
due to marginal importance of rangelands (Table 2.1). For
this study the countries included in the sub-regions are:

West Africa: Benin, Burkina Faso, Gambia, Ghana, Guinea,
Guinea-Bissau, Ivory Coast, Liberia, Mali, Mauritania, Niger,
Nigeria, Senegal, Sierra Leone and Togo. Cameroon, Central
African Republic and Chad are geographically part of Cen-
tral Africa but for this study are included in the West Africa
sub-region.

Horn and East Africa: Burundi, Djibouti, Eritrea, Ethio-
pia, Kenya, Malawi, Mozambique, Rwanda, Somalia, South

Sudan, Tanzania and Uganda.

Chapter 2 = Sub-Saharan Africa rangelands defined

Southern Africa: Angola, Botswana, Lesotho, Madagascar,
Malawi, Mozambique, Namibia, South Africa, Swaziland,
Zambia and Zimbabwe.

Take-home messages

Rangelands in SSA cover areas with a broad span of characteristics: vegetation
and cover, topography, water and use.

Whether a region has one or two rainy seasons per year has significant implica-
tions on forage reserves and the movement of animals.

Rainfall, its variability, reliability and seasonality is the main driver of produc-
tion in the rangelands of SSA.

The high variability of rainfall characterises rangelands, and gives rise to hetero-
geneity — a defining feature of rangeland ecology.

While mountains in Africa are often termed “water towers”, the rangelands can
equally claim to be important water reservoirs.

Rivers bring water from mountains to drylands provide special habitats and end
up in swamps, wetlands, lakes and deltas.

The main challenge of climate change for livestock and wildlife is that hotter
conditions will mean longer and more severe dry seasons.

Rangelands in SSA are inhabited by 384 million people, at an average density of
27 people per square kilometre.

Many rangeland areas lag behind in terms of provision of basic services, due to
their remoteness and a history of marginalisation.

Many rangeland inhabitants are involved in complex livelihood systems that
include a variety of non-livestock rangeland products (NLRP).

There is a very long history of livestock keeping within the African rangelands,
primarily through pastoralism, which has been practiced for thousands of years.

Combining several livestock species mimics the natural ecological coexistence
of multiple types of herbivores, enabling them to exploit different niches and to
use resources efficiently.

For the future of rangelands, the mixed rainfed systems and their fringes play
a key role. They provide the basis for intensification of livestock production.

2.1.5 Land tenure/ rights and water rights

In much of SSA, grazing lands and use of rangeland resourc-
es, water resources and forage resources have historically
been governed under traditional common property regimes.
These have been guided by indigenous institutions — through
traditional groups of elders — which set rules and regulations
in respect to use of resources and control of livestock. While
it is popularly thought that most rangelands have slipped
into an open access, free-for-all ‘tragedy of the commons’
situation, many continue to be governed to one extent
or another by local institutions. Traditional management
systems enabled rangeland users to pool and reduce the
temporal and spatial risks associated with the climatic vari-
ability of the rangeland, in particular spatially and tempo-
rally heterogeneous and variable forage production (Bationo
et al. 2015). Because of the long history of pastoralism and
rangeland management in SSA, land and water use rights in
rangelands are complex and are often a result of traditional
practices. However, traditional land management practices
on rangelands in many SSA countries are increasingly run-
ning up against modern law, especially as a result of the
increasing demand for alternative use of the rangelands. The
challenges which traditional land tenure systems in many
SSA countries face require not only better understanding
about, but also adaptation of, traditional systems.

5 http://lwww.fao.org/docrep/005/Y4176E/y4176e04.htm
23



Table 2.1: Climatic, vegetation and water characteristics of Sub-Saharan rangelands according to region. Note: The differences
within regions can be greater than between regions.

Region

Characteristic

Agro-climatic
zone

Rainfall and
seasonality

Vegetation/
land cover

Surface water
availability

Prediction CC
(2050)

Vulnerability
to drought

Climate
change effect
on human
population

Population
dynamics

Income and
hunger risk

Livestock
density
and system

Sub-Saharan rangelands

West Africa

Arid, semi-arid and sub-humid (Sahara, Sahel and
Sudanian zone). Warm to hot throughout the year.

Heterogeneity: north-south, spread out over long
distances.

One rainy season: from July to September. Rainfall in
hot summers between 200 mm — 1200 mm (in the
coastal areas two rainy seasons: main End of April to
July and shorter in September and October).

Summer rainfall influenced by the Inter-Tropical-
Convergence Zone (ITC).

Frequent droughts.

Dominated by annuals and dwarf shrubs, with
perennial grasses common in depressions where soil
moisture levels high.

Heterogeneity/ gradient: north-south.

Dependent on seasonal streams and one perennial
river (Niger).

Drought and mean annual temperature rise:

1.7 t0 3.2 degrees C.

Decline in mean annual rainfall of 4%, crop and fodder
growing periods may shorten by an average of 20%
(varies by sub-regions: northwest drier, northeast wet-
ter, south unchanged).

Floods

High due to unimodal rainfall.

© 155.5 million people exposed to drought and other
shocks

Projected to experience severe impacts on food pro-
duction, including through declines in oceanic produc-
tivity, with severe risks for food security and negative
repercussions for human health and employment.

Horn and East of Africa

Arid, semi-arid and sub-humid. Warm to hot
throughout the year, temperate to cool on the
highlands and mountains.

Heterogeneity: east (drier except at small coast-
al fringe) to west (wetter areas in Congo basin);
influenced by mountains and may change within
very short distances.

Two rainy seasons:

e March — May and October to November
(in EA);
e June- July and January (in the Horn).

Bi-modal rainfall wiuth annual total between
250 mm and 800 mm.

Southern Africa

Cool during southern hemisphere winter arid,
semi-arid and highland temperate.

Heterogeneity: northeast to southwest; in
some areas influenced by mountains but less
pronounced than in the Horn and East Africa.

Periodic summer rainfall:

e Semi-arid savannah regions: wet season
from mid-November to April, then a cool
early dry season from May to August, fol-
lowed by the hot, late dry season from
September to mid-November. Timing of first
good rains can be highly variable from year
to year;

High rainfall grasslands have a similar pat-
tern except that the rains come in October
and finish later (May).

Rainfall influenced by in Inter-Tropical Convergence Zone, trade winds from the Indian Ocean
and by weather patterns associated with sea surface temperatures and the El Nifio Southern
Oscillation and La Nifia Oscillation. Common and increasing droughts.

Annuals and dwarf shrubs account for a greater
proportion than perennial grasses in the diet of
pastoralists' livestock.

Sudano-Sahelian region: annuals and dwarf
shrubs, with perennial grasses common in
depressions where soil moisture is high.
Heterogeneity/ gradient: altitude.

Mostly savannah, although increasingly
encroached by bush.

Heterogeneity/ gradient: Proximity and expo-
sure to the sea.

Dependent on perennial streams from mountains, flow is overconsumed in the upper parts of the
watersheds for irrigation water use, thus water availability is declining;

Most of the area is dependent on seasonal streams and some springs (e.g. on the Ewaso Ngiro) in
low-lying downstream areas, the water scarcity problem is exacerbated by increased extractions

and/or dams upstream.

Drought and mean annual temperature rise:
0.6 to 3.9 degrees C.

East Africa: 5-20% more rainfall in the “short
rains” October-December and February, and
5-10% less rainfall from June to August.
Increasing drought is also occuring, particularly
in the lowlands of Ethiopia.

Less than in the other two regions; if one of the

bi-modal rainy seasons fail the impact is less

severe than for areas with one rainy season.

Rainfall is of different reliability and amounts for

each season.

¢ 150.6 million people exposed to drought and
other shocks

Higher risk of flooding and concurrent health
impacts and infrastructure damages.

Population rapidly increasing in and around rural centres but decreasing in more remote areas.

e Low income and high hungerrisk throughout the
region except Nigeria.

Changing composition towards more smallstock.
Large-scale users more largestock (large livestock
owners contracting herders to look after their animals.
Livestock species are ruminants and camels. Donkeys
and horses are used for transport and ploughing.
Sahel and West Africa home to 25% of the cattle,
33% of the sheep, 40% of the goats and 20% of the
camels of the entire Sub- Saharan Africa region.

e Low income and high hunger risk throughout
the region, especially in the Horn of Africa.

Changing composition towards more smallstock.
Large-scale users more large stock (Ranchers,
large-scale absentee livestock owners contract-
ing herders to look after their animals).

Drought and mean annual temperature rise:
1.5 to 3.5 degrees C.

Decline in mean annual rainfall of 5%, crop
and fodder growing periods may shorten by an
average of 20%.

High due to unimodal rainfall.

e 105.6 million people exposed to drought
and other shocks

Sees the strongest decrease in precipitation
with concurrent risks of drought. Sea-level
rise puts at risk a growing number of densely
populated coastal cities, whose population

is set to increase and may receive yet more
in- migration as a result of rural livelihood
degradation.

¢ High income in the Southwest countries.

o Low income in the northeast especially in
Mozambique and Madagascar.

In Namibia there has been a shift from dairy
production to beef to game, as rangeland
degraded.

Source: African Union 2012; Kihara et al. 2015; Cervigni and Morris 2016; Serdeczny et al 2017; Zougmoré et al. 2018
http://climateanalytics.org/files/ssa_final_published.pdf
http://www.geocurrents.info/geographical-education/free-customizable-map-of-africa-for-download
https://www.oecd.org/swac/publications/41848366.pdf
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Figure 2.9: African heat map of land deals contained in the
Land Matrix with the concentrations of land deals high-
lighted in intensity from light to dark orange. The map is
limited to large-scale transnational deals in the agricultural
sector. Source: Land Matrix 2016. Map: Manuel Abebe.

In recent years, the formalisation of property rights has
allowed for small-scale and large-scale land acquisition often
nicknamed “land grabbing” (Figure 2.9, Box 2.2). Africa
remains by far the most targeted continent accounting for
42% of all global agricultural deals (422 concluded) and 37%
of the area (almost 10 million hectares) (Nolte et al. 2016).

The map shows a concentration of land acquisitions in West
and East Africa. It highlights the patterns of concentration
of land deals within countries. This gives an indication of
the factors that may influence the choice of location for a
land deal. For example, the area along the River Nile is vis-
ible, indicating that in a dry area, agricultural land deals are
concentrated where water is available. This effect can also
be observed in northern Senegal, where a large number of
land deals have been completed along the Senegal River,
and in Mali along the River Niger. The countries targeted
are those with a high Global Hunger Index, those where
the agricultural sector is a particularly important part of
the economy, and those where tenure security is weak. The
land targeted by such deals in Africa were formerly used as
smallholder agriculture (36%), forestry (29%), commercial
large-scale agriculture (23%), conservation (7%) and pasto-
ralism (5%) (Nolte et al. 2016).

Large-scale acquisition of land for agricultural and forest
products by foreign investors has increased since the 2007-
2008 world food price crisis, which prompted a renewed
interest in foreign lands as a means to achieve food secu-
rity, and as a financial investment. The governments, agri-
businesses and investors that have bought or leased these
lands are using them for the cultivation of food crops that
are then exported, and for the production of cash crops
and biofuels®.

Chapter 2 = Sub-Saharan Africa rangelands defined

Box 2.2: The Maasai struggle for land access in Loliondo

“You cannot cross this land, it belongs to the
government, you cannot cross this land it belongs
to investors”

Loliondo is very close to the world-renowned Serengeti
National Park in Tanzania. The struggle over land access
has simmered for almost 20 year because of the govern-
ment’s leasing of land to a foreign hunting company. That
company claims exclusive access rights to the allocated
area. In 2009, the Government of Tanzania evicted several
hundred Maasai households from the area. A study by the
International Work Group for Indigenous Affairs (IWGIA),
a Danish NGO working with local communities, estimated
that 185 homes were burned in an act of forced eviction,
leaving thousands homeless and their livestock scattered.
The Government argued that it held the ultimate author-
ity, and that the rights to the land, claimed by the Maasai,
were nowhere documented. Furthermore, it was asserted,
the sheer numbers of animals kept by Maasai constituted
an environmental threat. International media coverage was
intense at the time and the heat of the arguments has sim-
mered on - with no sustainable solutions found to-date.
The latest developments are that on 21th September this
year — 2018 - residents from four villages in Loliondo have
filed a case with the East African Court of Justice in an
attempt to stop further evictions. At the heart of the mat-
ter are questions about the Government’s rights to attract
investors and allocate land — and the concern of the Gov-
ernment about the future of pastoral livestock production.

https://www.theguardian.com/global-development/2017/oct/16/land-
means-life-tanzania-maasai-fear-existence-under-threat

Loliondo Division of Ngorongoro District, Arusha Region (https://www.
iwgia.org/en/tanzania/2502-tanzania-forced-evictions-of-maasai-people-
in-loliondo)

It has been argued that land-grabbing displaces local com-
munities and small farmers to replace them with large-scale
agriculture and that this will ultimately increase, instead of
diminishing, food insecurity in the "global south”, while
further deteriorating the environment and causing both
livelihood impoverishment and biodiversity loss.

2.1.6 Conflicts

The Sub-Saharan rangelands seem to be loaded with fuel
for hidden and open conflicts. Such conflicts have been
concentrated in the rangeland crescent, particularly in
the regions across West and East Africa: currently mainly
in Mali, Nigeria and South Sudan. The highest intensity
involves “remote violence” (e.g. bombings and explosions)
and open battles (Figure 2.10).

¢ https://www.globalpolicy.org/images/pdfs/The-21st-century-African-land-rush.pdf
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The World Development Report 2011: Conflict, Security, and
Development (WB 2011) gives an insight into the theory of
conflict drivers, which illustrates security, economic, and
political stresses, and is particularly relevant to the Sahel.
Table 2.2 summarizes the main types of conflicts, their key
defining factors, causes/ drivers, and consequences.

There are a number of conflicts related to rangelands which
include those fuelled by ethnic mistrust, dwindling natural
resources, poor land management, population growth, inse-
curity and banditry. Any kind of conflict, irrespective of the
reasons, poses multiple threats and constraints to rangeland
management and food security — while further limiting the
pursuit for progress and development. Conflicts can have
different origin and reasons:

e Geo-political interests can contribute to conflicts over
borders, access to resources like water and grazing lands,
to strategic places such as the sea (e.g. in East Africa con-
flict between Sudan and South Sudan over land access in
Abyei administrative area; FAO 2018).

e Insecurity: National governments’ neglect of marginal-
ized areas, in which rangelands are generally found,
has sometimes resulted in the absence of a security
framework and basic services, creating a power vacuum
that has in some cases been filled by armed groups. An
increasing recent proliferation of arms in pastoral com-
munities’ has escalated cattle rustling — which previously
served specific purposes of restocking or cultural rituals
amongst the Turkana and Karamoja® — into open conflict.

e Environment and natural resource scarcity due to deser-
tification and droughts is creating land and water short-
ages that continues to exacerbate conflicts®. In the Sahel,
recent reports show that as droughts become more fre-
quent, pastoralists are not staying within traditional tran-
shumance routes, thus leading to conflicts with settled
farmers. Symbiotic relationships that existed between
pastoralists and farmers, such as exchanging manure for
crop residues, has weakened and has also been a cause of
conflict in the Sahel as farmers start keeping livestock and
some pastoralists embark on crop farming.

¢ Conflicts related to land rights, privatization of land and
population increases can also contribute to conflict.

Conflict can interfere with traditional mobility routes lead-
ing to land degradation during the dry season. In the Horn
of Africa, armed groups such as Al-Shabaab, restricted
movements of people and livestock during the 2009-2010
droughts leading to degradation of resources, loss of lives
and property'.

Political conflicts
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Figure 2.10: Political conflict and inequality as measured by
Gini index in Africa. 2014-2015. Source: ACLED 2015.

2.1.7 Wildlife and biodiversity conservation

While rangelands may be dominated by livestock, they also
include areas exclusively inhabited by wildlife, or areas that
contain a mix of wildlife and livestock. Rangelands repre-
sent some of the most important areas of biodiversity glob-
ally. In East and Southern Africa especially there exist large
areas inhabited by very high concentrations of wildlife
including the large herbivores — elephant, rhino, buffalo,
giraffe and zebra, and carnivores - lion, leopard and chee-
tah, sometimes termed ‘charismatic megafauna’. Figure 2.11
shows the highest species richness in the rangeland crescent
with a concentration in East and Southern Africa.

But it is not only the megafauna, it is also the unique land-
scapes, the vast savannahs stretching to distant mountains,
the rivers and patches of wetlands, that fascinates and
touches those who have the opportunity to visit and experi-
ence these ecosystems. These areas are of vital importance
in terms of biodiversity, but simultaneously in terms of
economic value for their countries. This has led to large

Table 2.2: Typology of conflicts, their defining factors, causes and consequences

Type of conflict Key defining factors

Localized conflicts over
resource access.

Demography, climate (drought).

Causes/ drivers

Limited access to dry season grazing
and water for lifestock, crop damage

Consequences

Can upscale to broader conflicts.

by livestock.

Level of risk and attractiveness of
payments, social status.

Criminal activities.

Rebellion and irredentism. | Strength of social cohesion in group,

hierarchial structure.

Religious extremism. Weakness of social cohesion, degree of

infiltration of other extremist group.

Source: de Haan et al. 2016.

Poverty and inferior perspective of
other sectors.

Neglect or repression by central
authorities, combination of localized
alliances and grievances.

Lack of livelihood prospects for future.

Destabilize social cohesion in pastoral socie-
ties, upset management.

Disruption of central services (for example ani-
mal disease control), interruption of migratory
husbandry practices by other groups.

Destruction of social services, accelerated
trends in criminal activities.
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Figure 2.11: Protected areas and distribution of selected species of the charismatic megafauna in Africa, such as elephant,
cheetah, lion, zebra. Data source: World Database on Protected Areas (WDPA) 2018 and IUCN Red List 2019.

parts of the SSA rangelands being designated as protected
areas, for the preservation of wildlife and for tourism. The
density and the size of the protected areas has increased in
the rangeland crescent of SSA. Analysis shows that 17.4%
of the rangeland area is currently under some state of pro-
tection, compared to 13.2% of protected land outside the
rangelands. The percentage of protection is lower in the
grasslands and shrublands — the drier parts of the range-
lands, where it is around 10%, and the highest in the wood-
land and savannah - the wetter parts of the rangelands,
reaching almost 20%. Adding up all protected areas in
woodlands and savannahs shows that they host more than
three quarters (78%) — and the savannah alone more than
half (52%) — of all protected areas of the rangelands in SSA.

Figure 2.11 illustrates the wildlife and associated with it
the biodiversity richness of the SSA rangeland crescent.
The ‘charismatic megafauna’ species are clearly more abun-
dant in East and Southern Africa, while the Sahel has less
extended areas, and for some of these species only pockets
remain (e.g. elephant, lion, cheetah) and some have almost
disappeared (e.g. zebra).

Despite some conservation gains, overall biodiversity is
declining and human-wildlife conflict is increasing. Rec-
ognizing that wildlife require far more space than the
protected areas offer, and that most biodiversity resides
in human-modified landscapes, conservation efforts are
turning to rural landscapes where people directly manage
the land. Biodiversity conservation in these areas hinges
on landowners accommodating wildlife, and resolving the
human-wildlife conflict that undermines their willingness
to conserve. Recent studies have led to a conclusions that
"devolving the rights and responsibilities for biodiversity
conservation from national to local levels calls for reviving
the incentives and skills for making wildlife an important
component of livelihoods, based on maximizing the ben-
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efits and minimizing the costs and conflicts. Paradoxically,
such devolution draws the focus of conservation back to
the skills and methods of coexistence traditionally residing
in communities which is not available to, or considered by,
national agencies and NGOs” (Western et al. 2015).

2.1.8 Wildlife and livestock interaction

Wildlife may offer opportunities for supplementary — or
even main — income generation and may provide an alter-
native to livestock production. But for rangeland users,
competition between wildlife and livestock can pose a set
of challenges: ecological and economic amongst others. It
is in East and Southern Africa that most livestock-wildlife
interaction occurs.

A rich diversity of wildlife is found both in protected areas
and outside. The interaction ‘issue’ between livestock and
wildlife is concentrated outside the protected areas. The
type of this interaction is now altering due to a changing
landscape, with more competition for resources (water,
pasture and migration routes) leading to increased contact
between wildlife and livestock (Osofsky et al. 2005). The
underlying problem is the decline in wildlife habitats. The
impact of this can be increased wildlife-livestock-human
conflicts arising from damage caused by livestock, humans
and wildlife to each other (African Union 2015).

7 http://lwww.smallarmssurvey.org/fileadmin/docs/G-Issue-briefs/SAS-AA-IB3-
Traditional-Practices.pdf

¢ https://www.files.ethz.ch/isn/124873/Pastoral%20conflict.pdf

° Economist. 2018. https://www.economist.com/middle-east-and-africa/2018/06/07/
fighting-between-nigerian-farmers-and-herders-is-getting-worse

1 JUCN-WISP: https://www.iucn.org/content/food-crisis-sahel-2012-somali-
d%C3%A9j%C3%A0-vu
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Figure 2.12: Foraging habits of giraffe (left) and camels (centre) in northern Kenya: studies show that there is little competition
as they use different feeding heights (O’Conner et al. 2015). Cows graze the grass and herbaceous layer up to a few centime-
tres and sheep to a few millimetres above the soil surface (right) (Hanspeter Liniger). The different grazing heights of wild or
domestic animals have implications on the recovery of the vegetation and the soil cover especially after heavy grazing.

Despite the importance of this interaction for the economic
and environmental futures of the region, there has been
little scientific progress in understanding the nature of
livestock-wildlife competition in pastoral landscapes. How-
ever, grazing by different ungulate species on the same
“patch” may not effectively be sharing the same resource.
Contrary to popular impressions, the presence or absence
of dietary or habitat overlap is insufficient to claim compe-
tition between livestock or wildlife. Such thinking not only
leads to over-estimations of competition, but also leads to
land-use decisions that exclude grazing wildlife from pas-
turelands or livestock from protected areas — decisions that
will increase the vulnerability of the whole wildlife-live-
stock—grassland system (Butt and Turner 2012).

One standard practice in livestock production on range-
lands, espoused by commercial ranchers and subsistence
pastoralists alike, is the eradication of large, indigenous
herbivores that are believed to compete with livestock for
food. These eradication efforts have increasingly problem-
atic implications for biodiversity conservation. In an East
African savannah renowned for its large herbivore diversity,
it was revealed that cattle do indeed compete with herbi-
vores such as zebras and gazelles during the dry season,
when food quantity is low. In contrast, during the wet sea-
son, when food quantity is high, grazing by wildlife actually
benefits cattle by improving the quality of forage. These
findings highlight ecological processes that support the pro-
motion of coexistence among large herbivores in grasslands
and savannahs, and hence could be useful for conservation
(du Toit 2011). Additionally, as rangelands undergo irrevers-
ible changes caused by invasions of undesirable plant spe-
cies and “climate forcing”, the future perspective favours
a proactive shift in attitude towards the livestock-wildlife
interface, from problem control to asset management (du
Toit et al. 2017) (Figure 2.12).

Competition between wildlife and livestock is hard to
quantify, and the evidence for the magnitude and type of
competition is weak (Prins 2000 and Young et al. 2005 in
Niamir-Fuller et al. 2012).

2.1.9 Fire

Fire has always been part of rangelands whether natural
(through lightning strikes) or ignited by humans. Thus, fire
is an important ecological phenomenon in rangelands. Burn-
ing has, over millennia, shaped the species composition and
structure of flora in rangelands, and has helped to create
and maintain a mosaic of vegetation. Fire alters the balance
between woody and herbaceous plants across the landscape,
tending to reduce the prevalence of woody vegetation and
increase the occurrence of herbaceous cover — and thus for-
age availability. The distribution of reoccurring fires shows
that the areas most affected are situated around the Congo
Basin, from the wetter woodland areas to the savannah and
shrublands and the north (Figure 2.13a). Fire incidence is high
also in the whole of the Sudano-Sahelian zone, the entire
northern and eastern part of Southern Africa, inclusive of
Madagascar. Savannah zones are generally subjected to the
most fires: only along the driest northern fringe of the grass-
lands with their sparse cover are fires less common. The Horn
of Africa and Kenya are the least affected. This could indicate
heavy grazing and removal of the grass biomass, reducing
the amount potential fuel and creating a patchwork of grass
cover — meaning fires are less likely to catch or spread. In
well-conserved areas like in the Serengeti National Park in
Tanzania and the W-Arly-Pendjari Biosphere Reserve in West
Africa, enough fuel builds up and fires are more frequent
than in the surrounding areas. Reduced fire frequencies can
have negative consequences, especially increased encroach-
ment of woody plants, which suppress grazing species. The
impact of fires on productivity and habitat heterogeneity
and biodiversity, and the use of fire in the management is
further discussed in Chapter 3.1.3).

In the World Atlas of Desertification (WAD 2018), five major
global fire regimes, are distinguished in terms of their size,
frequency and intensity (Figure 2.13b). Frequent Intense
Large (FIL) and Frequent Cool Small (FCS) fires occur largely in
grassy systems. Rare Intense Large (RIL) fires, where an entire
forest canopy can burn with a very high intensity, means that
the forest takes considerable time to regenerate. Rare Cool
Small (RCS) fires occur where conditions are not often flam-
mable: this is the case on the fringe of dryland and deserts.
Intermediate Cool Small (ICS) fires are also found in wetter
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Figure 2.13a: Frequency of fire in Africa: May 2000 to April
2010. Source: WAD 2018 based on Council for Scientific and
Industrial Research (CSIR), South Africa, 2011.

parts of the world, but are closely associated with people,
who tend to increase fire frequency. Switches from one fire
regime to another are often associated with degradation of
the ecosystem, because organisms (notably vegetation) are
adapted to particular fire regimes (Archibald et al. 2013).

2.1.10 Land degradation and desertification

Land degradation in the Sub-Saharan rangelands is omnipres-
ent (Box 2.3). The Millennium Ecosystem Assessment found
that degradation was actually worse in semi-arid and sub-
humid areas - due to population pressure, overuse of the
vegetation and thus expose of denuded soil to erosion by
wind and water — whereas arid areas were not so degraded.

One of the ways of assessing land degradation is to analyse
land productivity change over previous decades. Decreasing
land productivity occurs in 22% of African rangeland (WAD
2018). Satellite image analysis permits the interpretation of
the greenness of the land and the vegetation biomass — and
the monitoring of any change. Severe declines have been
mostly recorded at the drier fringe of the rangeland cres-
cent: in Southern Africa, especially in the central part (e.g.
Botswana); along the south-eastern coast; in the southwest
of Madagascar; in East Africa, especially Kenya and Tanza-
nia; in the Horn of Africa, notably the north-western part
of Ethiopia; South Sudan; and smaller pockets distributed
over the drier Sahelian zone of West Africa. The regions
becoming greener and increasing in productivity are mostly
located along the wetter fringe of the rangelands: that is
the woodland to savannah zone (Figure 2.14).

The scale of land degradation — and potential solutions —
have been hotly debated for more than 100 years. And
the debate continues intensely. This is partly due to lack of
agreement on what constitutes land degradation and its
spatial extension, coupled with lack of rangeland monitor-
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Figure 2.13b: Fire regimes in Africa: FIL: Frequent Intense
Large; FCS: Frequent Cool Small; RIL: Rare Intense Large;
RCS: Rare Cool Small; ICS: Intermediate Cool Small. Data
source: WAD 2018, based on Archibald et al. 2013.

Box 2.3: Definition of land degradation by WOCAT

Land degradation: Degradation of land resources, includ-
ing soils, water, vegetation, and animals.

In the FAO/ LADA project land degradation is defined as a
change in the land’s health resulting in a diminished capac-
ity of the ecosystem to provide goods and services for its
beneficiaries (Bunning et al. 2011).

Desertification is land degradation in dryland areas.

ing, although this is changing. According to the African
Union (2012) 75% of Africa’s drylands, most of which are
rangelands, are considered affected by desertification. The
extent and degree of land degradation remains unclear,
even after the launch of the World Atlas of Desertification
in 2018 (WAD 2018). The atlas does not provide an updated
version of previous global desertification and land degrada-
tion maps. It presents an assessment and maps on “global
change issues”, which have been identified to play key roles
in desertification and land degradation. In total 14 issues
were analysed, including decreasing land productivity,
reoccurrence of fires, change in aridity, population density
and change, and livestock density (Figure 2.15a). The more
overlap of the issues in the same area, the higher the prob-
ability of land degradation/ desertification: this is termed
“convergence of evidence”. Figure 2.15b shows that the
highest number of global change issues are found in parts
of Senegal, Sudan, South Sudan, Somaliland, Mozambique,
southwest Madagascar and Botswana.

The most common problematic issues in these areas are
aridity, population change, income level, population den-
sity, livestock density, fire and decrease of land productiv-
ity (Figure 2.15a). Interestingly, at the northern fringe of
the rangeland in the Sahel, in north-western Kenya, in
south-eastern Ethiopia to northern parts of Somalia in the
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Figure 2.14: Land productivity dynamics in rangelands of
Africa over 15 years from 1999 - 2013. Data source: WAD
2018.

Horn of Africa, and in the western regions of South Africa,
Botswana and Namibia, the green colours indicate only a
few of the issues mentioned above (Figure 2.15b). Some
of the “global change issues” leading to land degradation
and that were found to be prominent in SSA were soil ero-
sion by water and wind, as well as a change (decrease) in
surface water.

The map in Figure 2.16 illustrates rates of soil erosion by
water divided into seven classes according to the European
Soil Bureau classification. The colour gradation from green,
with a low and acceptable annual soil loss of less than one
tonne per hectare, to red with a severe annual loss of over 50
tonnes per hectare, indicates the intensity of the predicted
erosion rates (Borelli et al. 2017). Within SSA the areas
most affected are characterized by sloping land and crop
production systems. Even though, at the continental scale,
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Figure 2.15a: Global change issues (GCl) in African range-
lands in percentage of drylands and non-drylands (WAD
2018).
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Figure 2.15b: Convergence of evidence in rangelands of
Africa. Source: based on WAD 2018.

soil erosion modelling results do not show a severe problem
on rangelands, soil erosion has been reported one of the
main degradation types under the cases analysed in this
book. It must be noted that land relief has a strong influ-
ence on erosion and its modelling. However, vegetation
cover is the main determinant in soil degradation through
erosion. Steep slopes with dense cover do not have erosion
problems, while gentle slopes with sparse/ practically no
grass cover — at least at the start of the rainy season - are
common in rangelands and these do experience high local
rates of degradation. As most of the soil erosion is caused
by water runoff, this indicates another major issue: loss of
soil moisture and groundwater and change of surface water
availability.

Sand and dust storms occur when wind mobilises exposed,
loose soil (Figure 2.17). These conditions are common in
semi-arid and arid regions. Sandstorms typically occur rela-
tively close to the ground surface, but fine dust particles
may be lifted high into the atmosphere (several kilometres)
where strong winds can transport them vast distances
across oceans and continents (WAD 2018). Most dust storms
in the Sahara and Kalahari deserts are natural phenomena.
Although anthropogenic sources currently constitute only
25% of global dust emissions, the potential for increasing
this is great. In SSA, the areas mostly affected by human-
induced sand and dust storms are along the driest zone
of the Sahel from Lake Chad to Niamey, in southern Mali
and Mauritania, southwest Madagascar and the Northern
Cape of South Africa. Dried-up water surfaces (e.g. Lake
Chad) pose a corresponding increased risk of sand and
dust storms. This drying is due to water withdrawals and/or
changed land use with reduced vegetation cover because of
unsustainable land use and land degradation, especially in
arid and semi-arid areas. This may be exacerbated by pro-
longed droughts and increased fire occurrences.
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Figure 2.16: Soil erosion by water in Africa. Source: WAD
2018.

Surface water change in rivers and lakes is crucial because
this constitutes the most accessible form of water for people
and animals. Figure 2.18 illustrates the loss of permanent
and seasonal surface water (red and pink) in Africa, and the
new permanent and annual water (dark green and light
green). Major rivers in the eastern part of Africa, and also
in South Sudan, appear to be decreasing in flow, changing
from permanent to seasonal flow - or even disappearing
altogether in the dry lowlands. This provides a major chal-
lenge to rangeland communities and their livestock, as they
depend closely on these permanent or seasonal rivers. In
the West African Sahel, there is evidence of increase rather
than decrease in surface water — due to greater occurrence
of flooding.

In Sub-Saharan Africa, there have been changes in surface
water (river water and lakes) but they do not conform to
a simple pattern (Figure 2.18). These changes may be the
result of three factors, separately or combined: (i) climate
change - that is altered rainfall within the watersheds
leading to more, or less, surface water. However, there is
little evidence that this is the main cause; (ii) direct water
abstractions and water use, mostly for irrigation purposes
along the rivers, diminishing river flows and water avail-
ability downstream. This is a major reason for change in
larger watersheds, where the rivers originate in wetter
areas (especially mountains) and flow into increasingly dry
lowlands. Examples are the Tana River in Kenya, the Juba
River in Somalia, and the Senegal River, where the upper
stretches show increasing water surfaces (due to irrigation)
while the lower reaches of the river are drying up. High and
increasing rates of water withdrawal by crop producers in
the drylands are resulting in decreasing surface water and
reduced river flow in the lowlands and their rangelands; (iii)
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Figure 2.17: Dust emissions in Africa and causes: mainly natu-
ral (blue) or anthropogenic (red). Source: WAD 2018.

when rangelands are overused and the vegetation cover is
reduced, higher rates of surface runoff occur, less water
infiltrates into the soil and more erratic river flows result,
with more incidences of flooding demonstrated by seasonal
surface water - as in West Africa. The very variable pattern
of changes means that in some locations surface water is
disappearing, while in others it is emerging: this seems to
be the result of the high variability in water abstractions
and in runoff, which in turn mainly reflect complex land use
changes within the watersheds (Aeschbacher et al. 2005,
Liniger et al. 2005, Notter et al. 2007). At the local level,
surface water availability and its seasonal, as well as long-
term, change is key to the management of the rangelands.
These rivers are the lifeblood of the drylands; their flow is
crucial for people, livestock, wildlife and ecosystems along
the rivers and in wetlands. Large-scale dam projects for
irrigation of hydropower generation, mass abstraction of
water for irrigation combined with land use change affect-
ing surface runoff and climate change - all these combined
have a profound effect on river flow, including peak flows
and floods as well as base flows during the dry season when
water is most precious.

The rangeland characterisation of West, the Horn and East,
and Southern Africa shown in Table 2.1 and 2.3 is general
and not definitive. It is a broad categorisation that is also
dynamic because the degree of human interference, either
directly (e.g. through gradually changing land use) or indi-
rectly (e.g. climate change) has a continuous impact. Thus,
what were once pastoral rangelands may now be being
converted (in part) into game hunting areas, seasonal crop-
ping is sometimes turning into permanent systems, and
large-scale commercial plantations are emerging.
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Figure 2.18: Surface water change in Africa (1984-1999 to 2000-2015). Data source: WAD 2018.

Take-home messages

In much of SSA, grazing lands and use of rangeland resources, water resources
and forage resources have historically been governed under traditional common
property regimes.

It has been argued that land-grabbing displaces local communities to replace
them with large-scale agriculture that will ultimately increase food insecurity.

Despite some conservation gains, overall biodiversity is declining and human-
wildlife conflict is increasing.

Conservation efforts are turning to landscapes where people directly manage
the land. Biodiversity conservation in these areas hinges on landowners accom-
modating wildlife.

Contrary to popular impressions, the presence or absence of dietary or habitat
overlap is insufficient to claim competition between livestock or wildlife.

Fire has helped to create and maintain a mosaic of vegetation.

The MEA found that degradation was worse in semi-arid and sub-humid
areas — due to population pressure and overuse of the vegetation — while arid
areas were not so degraded.

According to the African Union (2012) 75% of Africa’s drylands, most of which
are rangelands, are considered affected by desertification.

Gentle slopes with sparse/ practically no grass cover — at least at the start of the
rainy season — are common in rangelands and experience soil erosion.

Maijor rivers in the eastern part of Africa, and also in South Sudan, appear to be
decreasing, with flow changing from permanent to seasonal.

High rates of water withdrawal by crop producers are resulting in decreasing
surface water and reduced river flow in the lowlands and their rangelands.

Reduced vegetation cover leads to higher rates of surface runoff and more
incidences of flood.

Rivers are the lifeblood of the drylands; their flow is crucial for people, livestock,
wildlife and ecosystems.

Rangelands cover a significant part of Sub-Saharan Africa’s
land area (62%) and host a significant proportion of the
African population (38%) and livestock (56%). With current
demographic trends, rangelands and all drylands in general
will continue to experience increasing population and set-
tlements as growth demands more space — and that is most
clearly available in the drylands. In addition, rangelands
represent diverse ecosystems, natural resources, people/
societies and multiple uses and functions and are therefore
vital for the ecological, environmental, economic and social
functions they play. Rangelands support life for those living
within them, and also for those living outside. Key economic
activities supported by rangelands include livestock produc-
tion, wildlife conservation and related activities — and to a
lesser extent crop farming, mining, production of cosmetics
and handicrafts. For many countries with high proportions
of savannah-based rangelands, especially in East and South-
ern Africa, wildlife tourism ranks amongst their top income
generators. Kenya, for example, received 1.5 million tourists
in 2017, contributing to 9.7% of total GDP and 3.4% of total
employment (WTTC 2018).

Rangelands occupy a strategic position at the centre of the
zones in SSA where some of the most pressing challenges
for human development and security are being played out.
When there are problems in the marginal border territories
of the Sub-Saharan rangelands - such as droughts, break-
down of markets, insecurity, conflicts — all of these create
major set-backs to development. Over the past decades,
many of the responses from national and international
agencies have been ineffective in securing food security,
peace and improvements in the livelihoods of people. This
is largely because they have ignored or not sufficiently used
the potential for positive roles to be played by the range-
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Table 2.3: Characteristics of Sub-Saharan rangelands according to regions: additional key characteristics for countries in regions

Sub-Saharan rangelands

Region West Africa

Characteristic
Most prominent

rangeland use
system

e Agropastoralism and pastoralism

Land rights/ tenure o Communal rights
e Open access rights

e State rights

Land deals
concentration

e Most deals in Southern part of the Sahel
(Senegal)

Wildlife nature
reserves

* Not very common
e Famous are:
— W-Arly-Pendjari
— Giraffe conservancy

Horn and East of Africa

o Agropastoralism

e Communal and private ranches (bound-
ed systems), parks and reserves and
small-scale settled pastures

In East Africa, mostly community land
with some private ranches. Kenya: 2016
introduced Community Land Bill, likely
to change rights of community land

Almost the whole region of Ethiopia and
Sudan, has a high number of land deals.

Natural reserves, parks, private and
communal conservancies

High numbers of various sizes

Famous parks include: Serengeti, Maasai
Mara, Amboseli, Tsavo

Southern Africa

Private ranches (bounded systems) and
agropastoralism

Freehold or communal

Zambia and the west coast
countries and Madagascar have high
concentrations

Large-scale parks and reserves.

In the northern part of Southern Africa
Famous parks are: Kriiger, Moremi,
Chobe, Etosha, Selous, Luangwa

o Lower area coverage than in East and
Southern Africa

Fire incidence e Medium prominence in the Sahel. High

in Chad

High to medium numbers of fire inci-
dence, especially south Sudan, west

Mostly high incidence in the northern
part (woodland zone and savannah)

Ethiopia

Convergence of
global change issues
(as a proxy of land
degradation)

e Medium to high number of coinciding
GCls (in the whole Sahel except the
northern fringe)

land people themselves — the inhabitants of these regions.
Yet, these are the very people who know these critical areas
best, because they live in and depend on them for their
livelihoods.

More recently, there has been a growing realisation that
engaging positively with the rangeland societies and insti-
tutions can help to unlock the knowledge and potential of
the populations of these areas. The local institutions and
actors can then be enabled to play their natural roles in
surveillance of the landscape and their natural and human
resources, securing and managing the vastness of their
rangelands and regulating the flows of people and com-
modities that traverse them.

Normalizing relations between communities and neighbour
states is recognized as one of the greatest development
challenges in the rangelands across the region'. There
are many shared challenges in these inter-country border
zones where droughts are frequent and often devastating
to livestock and people. In the direst situations, emergency
food-relief camps are established: and while lives are saved,
these settlements may leave psychological and environmen-
tal scars that take decades to heal. Sustainable rangeland
management practices and approaches enable communi-
ties to respond to these challenges, working together to
conserve and share scarce pasture and water to the ben-
efit of all — building relations, reducing clashes, rebuilding
contemporary institutions and securing the foundations of
forward-looking devolved government in African states.

Rangelands have been dismissed and devalued as degener-
ate and degraded spaces and societies where insecurity is
perennial. Numerous governments in Sub-Saharan Africa
continue looking at rangelands through narrow ‘economic-
productive’ functions/ perspectives and reason that the
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Medium number of coinciding GCls

Low to medium in the southwest and
medium to high in Botswana and south-
west of Madagascar

production potential of rangelands is inferior to the high-
potential croplands. The various massive economic, envi-
ronmental and socio-cultural functions that rangelands
fulfil include many that are unperceived and do not have
a marketable price — and are therefore often insufficiently
included in development plans.

Several recent developments are influencing the potential
value of rangelands and the perception of actors towards
rangelands:

1.Growing recognition of the economic value of livestock
production that has often escaped national statistical
services, due to subsistence economies and informal or
illegal cross-border trades (King-Okumu et al. 2015).

2.Increasing importance of the value of tourism enterprises
based in the rangelands: this give them special importance.

3.Better understanding of the economic value of non-mar-
keted services provided by the rangeland environment.
It is only since the concept of ‘ecosystem services’ gained
international prominence at the turn of the century that
rangelands are looked at from an ‘environmental service’
and ‘cultural values’ angle. They are thus beginning to be
reassessed for their importance in providing a wide range
of ecosystem services, although this is not yet sufficiently
recognized and appreciated (Davies et al. 2015). This
includes the intrinsic value of biodiversity and marketing
of carbon.

" See p 9 of: http://documents.worldbank.org/curated/en/740111505365636082/
pdf/119690-WP-FightingLandDegradationatLandscaleScaleinAfrica-PUBLIC.pdf

33



4.Increasing knowledge of the amount of mineral and
energy resources in the rangelands and the possibilities of
exploring, exploiting and transporting them. While this
may create opportunities for improved livelihoods and
the economic status of rangeland users, it also challenges
traditional rangeland commmunities and their historical
use of the land.

As the stakes are growing higher in the rangelands, the
controversies about what is or is not “sustainable rangeland
management” — and how best to achieve it — are growing.
The misunderstanding or misapplication of the theories,
concepts and paradigms of rangeland management have
often in the past provided excuses for external actors to pur-
sue agendas that have marginalized, oppressed and blocked
development of societies in the rangelands. There exist
various controversial and unresolved issues in the rangeland
sector in Sub-Saharan Africa. The competition for land and
water, population increase in many African states and pas-
toralist societies, impacts of land degradation on the range-
lands’ health exacerbated by climate change, land tenure
and land/ water use rights, poverty, security and conflicts are
all having a significant influence on defining and implement-
ing sustainable growth in the rangelands.

Box 2.4: Sub-Saharan African rangelands at a glance

e Size 14.1 million km? or 62% of SSA

e Population is 384 million or 38% of SSA

e Cattle: 138 million of heads or 57% of SSA

e Goats: 144 million of heads or 55% of SSA

e Sheep: 123 million of heads or 56% of SSA

e Protected area: 17.4% of the rangeland of SSA

e SSA rangelands include 22% woodlands, 47% savannah,
25% open shrublands, 6% grasslands.

(Source: Calculations from WAD 2018, Copernicus, IUCN, FAO, OECD)

e Rangeland systems spread out in a rangeland crescent span-
ning from West Africa to the Horn of Africa, East Africa and
Southern Africa, positioned largely between the tropics of
Cancer and Capricorn.

e Approximately 25 million pastoralists and 240 million
agropastoralists in Sub-Saharan Africa depend on livestock
as their primary source of income (AU-IBAR 2012, FAO
2018).

e Between 2000 and 2010, production of livestock increased
by 3% in SSA (Milne and Williams 2015), a relatively small
increase compared to the rising demand driven by an
annual human population growth of 2.7%.

e Rangelands are currently being lost due to land degrada-
tion, conservation projects, to crop and urban land and
other factors at an alarming rate (Milne 2016).

e Pastoral and agropastoral systems in the Sahel contribute
more than 80% of the animal product supply. Pastoralism
accounts for 70% to 90% of cattle rearing and 30% to
40% of sheep and goats. Transhumant pastoralism sup-
plies an estimated 65% of beef, 40% of mutton and goat
meat, and 70% of milk (ECOWAS 2008).

e Animals that have traveled more than 450 miles from
southern Somalia to the markets in Nairobi account for
26% of the beef eaten in Kenya and 16% of the beef
eaten in Nairobi. Traditional herding in Tanzania is the
source of 70% of national milk production, which totalled
770 million literes in 2006 (Grandval 2012).

Multiple claims from land use change and/or intensified
agricultural and animal production, setting aside rangeland
areas for nature conservation as well as for carbon seques-
tration, large land acquisitions for investment of various
kinds, mining of minerals, oil and water resources as well
as controversial and competing policy directions are likely
to lead to an increase in the vulnerability of ecosystems and
livelihoods and dubious development strategies. Increasingly
Sub-Saharan rangelands are not “marginal lands” any longer
as they have been termed for decades in the past. Rangelands
have become objects of interest for survival, for livelihoods,
for investments, and for climate change mitigation (Box 2.4).

Take-home messages

Rangelands occupy a strategic position where some of the most pressing chal-
lenges for human development and security are being played out.

Rangelands have been dismissed and devalued as degenerate and degraded
spaces and societies where insecurity is perennial.

Rangelands are beginning to be reassessed for their importance in providing a
wide range of ecosystem services.

Increasingly Sub-Saharan rangelands are not “marginal lands” any longer — as
they have been termed for decades in the past.

Rangelands in Sub-Saharan Africa have been perceived as
a problem for over a century. These areas have been talked
about as being inhospitable, fragile and on a one-way path
to inevitable degradation. To many observers, rangelands
used by pastoralists under common property regimes pre-
sent a perfect example of the “tragedy of the commons”:
free-for-all grazing triggering a downward spiral towards
desertification. Various remedies have been suggested.
Often these followed ranching models. But failures in range-
land development projects have been commonplace.

As a result range ecology and processes were re-examined,
and in the 1980s a new thinking emerged. This embraced the
concept of enhancing livestock movement and respecting
traditional knowledge and “opportunism”. But little seems
to have been translated into action — and new challenges
have emerged, notably increasing population pressure,
livestock-wildlife conflicts, and climate change. New ideas
have followed. This section explains these different, evolving
and often conflicting, attitudes towards the “problem” and
the “solution”.

Early 20t century: Fears, warnings and the
“mainstream view"”

It was early in the 20th century that concerns were first
voiced about land degradation in Africa’s rangelands. The
South African Drought Commission, established as a result of
the widespread livestock losses of 1919/20, gave dire warn-
ings in its 1923 report about the dangers of overstocking. It
predicted “a newly-created South African desert” (Beinart
1984). Rangelands in Sub-Saharan Africa indeed constitute
vast expanses of drylands prone to drought, livestock mor-
tality and, potentially, desertification. Little wonder then
that there have been fears about their future - popular
views which have changed remarkably little over the last cen-
tury. The jargon and narrative has also remained remarkably
constant: fragile lands exploitation by pastoralists through
overstocking with herds of emaciated cattle and goats,
destroying vegetation and exposing the soil to wind and
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water erosion. A mid-20th century review of rangeland man-
agement in East Africa (Heady 1960) confirmed the common
position that “range deterioration has assumed alarming
proportions in many areas”. This was referred to by Sandford
(1983) as the “mainstream view". It saw severe and rapid
desertification on the horizon, was distrustful of traditional
institutions, and above all perceived the central problem as
being overgrazing by too many, mismanaged, and unproduc-
tive livestock maintained often as symbols of wealth.

Mid-20* century: Colonial responses by governments
and development agencies - seeking equilibrium

This “mainstream view"” therefore held that control of
livestock numbers was the key to action. Thus destock-
ing followed by grazing management schemes comprised
the central initiative put forward for East Africa. Pratt and
Gwynne (1977) in their standard text entitled “Rangeland
Management and Ecology in East Africa” talked of systems
that would restore “order out of chaos”. Their remedy to the
problem of the communal rangelands was to introduce ranch-
style models which would achieve an ‘equilibrium’ or steady
state —in other words an even, steady balance between
livestock numbers and vegetation (Mwangi and Ostrom
2009). But stocking rates were not simple to set, and even
more difficult to enforce. To create and fence large ranches
in landscapes with a diverse mixture of lowlands and hills,
areas with swamps and other zones with only wet-season
water available proved practically impossible. Furthermore
this meant cutting across traditional routes of movement,
and age old rights to grazing. Naturally this model could
work - but only in those few cases where natural and social
conditions permitted it. For example on the wetter fringes of
dryland areas where private ownership (whether by individu-
als or groups) was possible. Some group ranches have proved
indeed viable. But they are the exception. Large-scale settle-
ment of nomadic pastoralists, however desirable it seemed
to governments, for ecological, developmental and (often)
national security reasons, has proved impractical. As Behnke
and colleagues observed “few range management schemes
in dry Africa have had a discernible and permanent impact on
the way communal rangeland is used” (Behnke et al. 1993).

Late 20t century: The concept of “opportunistic
management” - non-equilibrium state

The proceeds of a seminal meeting held in 1990 sought to
get to the root of the problem. The “mainstream view" was
held to be flawed (Behnke et al. 1993). The basic misunder-
standing, they pointed out, was that the pastoral rangelands
didn’t act in equilibrium like many agricultural ecosystems;
they behaved in an unpredictable way. This means that a
strict balance between animal numbers and fodder was sim-
ply not possible to maintain, and no fixed carrying capacity
could be calculated. Neither were rigid stocking rates appli-
cable. The whole ecology of the drylands is, and always has
been, subject to high variability with extremes like droughts
and floods — as well as outbreaks of livestock sickness and
mortality. Over millennia, pastoralists have learnt to ride
these highs and lows, to cope with periods of drought and
livestock losses, and most importantly to “bounce back”
rapidly by rebuilding herds and using their mobility to seek
out grazing where vegetation had recovered.

While the ecological, social and political systems vary con-
siderably from East to West to Southern Africa, the basic
arguments and principles are similar. For instance for West
Africa a World Bank publication arrived at the conclusion
that to counter desertification pastoralist associations could
be an effective new instrument — and very importantly that
the users of any new land management system must also

Chapter 2 = Sub-Saharan Africa rangelands defined

be its managers: traditional principles of land rights needed
to be recognized (Falloux and Mukendi 1988). In Southern
Africa, where the apartheid regimes have grossly distorted
land tenure regimes and traditions of communal land use
have been eroded, the discourse is even more difficult. This
has been compounded by the need to reconcile the often
conflicting aims of game tourism and community livestock-
based livelihoods, and to seek ways of integrating the two
(e.g. Madzudzo 1995).

This new approach, termed “opportunistic management”,
began to emerge during the 1980s — which was a water-
shed decade in sustainable land management with the
new emphases on participatory approaches, appreciation
of indigenous knowledge and the merging of conservation
and production strategies. The aptly titled book “Living
with Uncertainty” (Scoones 1994) sums up the opportunistic
management school of thought. It embraces the princi-
ples of recognizing the objectives of pastoralists and their
traditional management practices based on flexible and
responsive mobility in the face of an ever-changing, non-
equilibrium, landscape. There are strong cultural affinities
and bonds between these groups, their livestock and the
landscape: these must be respected. This is not to say that
help and assistance aren’t required: but they need to be
tailored to acceptance of this reality. Thus marketing infra-
structure was held to be vital, as was veterinary support.
In terms of management, devolution of decision making to
the land users was looked upon as vital.

There have been many other theories and ideas regarding
rangelands and their development. Most have come and
gone, but there is one that has persisted since the early
1980s and continues to be supported by some followers of
the founder, Allan Savory: namely ‘holistic management’
(Savory 1983; 2013). The fundamental principle is that a
large herd grazed very intensively in one area - then moved
on to another — will make better use of vegetation than
allowing livestock to graze selectively. Savory holds that, in
many ways, the problem is undergrazing rather than over-
grazing. Chapter 5 reflects on some of the (mixed) experi-
ences with this system as documented in the case studies in
Part Il of these guidelines.

215t century: Current realities, new challenges and

a broader perspective

Moving on to the 2000s this concept of non-equilibrium
models and opportunistic management has further evolved
into making use of “heterogeneity”. Owen-Smith (2004),
Fryxell et al. (2005), Hopcraft et al. (2010) re-emphasise the
fact that transhumance pastoralism is optimally adapted to
accessing critical resources in the highly seasonal, unpre-
dictable and extensive landscapes of African savannahs.
Despite the new concepts of the 1980s and 1990s, the con-
tinued trend in government policies has been to privatize
land and sedentarize pastoralists (Homewood 2009, West-
ern et al. 2009b, Lovschal et al. 2017), which fragments key
ecological gradients and large landscapes, reduces pastoral
mobility and their ability to adapt to seasonal changes in
forage resources, which will be further compounded by
the effect of climate change. Moreover, sedentarization of
pastoralists is destructive to wildlife (Western et al. 2009a,
Groom and Western 2013). The functional heterogeneity
concept is also relevant to the management of livestock
on ranches, where enabling animals to make decisions
facilitates adaptive foraging options. Thus the continued,
popular approaches to rangeland management, which are
regularly advocated by international development agen-
cies, violate key ecological principles (Fynn et al. 2017).
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It must be pointed out that the debate continues. The
notion of non-equilibrium models has been contested by
Illius and O'Connor 1999, who note that animal numbers
are indeed in equilibrium - with more reliable key resources
in the system that provide critical forage for survival during
drier periods — and have the potential to degrade these
key resources. This line of argumentation asserts that most
rangelands in semi-arid regions clearly can be degraded by
excessive livestock numbers, leading to loss of perennial
grasses, reduced grass production and soil erosion (Milton
et al. 1994, Fynn and O’Connor 2000, Fynn et al. 2017).
However, in regard to discussions about the sustainabil-
ity of pastoralism in relation to demographic growth and
ensuing land degradation through overstocking, there is
no linear relationship between demographic growth in pas-
toral populations and growth in the number of livestock.
Demographic growth out of step with herd growth is more
likely to lead to impoverishment than to land degradation
through overstocking — although impoverishment can also
lead to overgrazing by reducing mobility (Kratli et al. 2015).
Despite predictions, debates and theories about “new
deserts” foreseen 100 years ago, there is still no consensus
about how much land has actually suffered desertification.
While there has been continued widespread land degrada-
tion in rangeland areas, and it's still a major concern, it
has not matched the dire predictions of all those decades
ago. Many areas have simply continued to ride the cycles
of droughts and then recovery. While in some areas the
natural resilience of the drylands and its inhabitants has
been largely underestimated, other areas suffered serious
land degradation and demand large restoration efforts. In
this context it is helpful to make some comments about the
changing schools of thought, to set the perspective more
broadly, and to bring the debate up to date.

First of all, much of the discussion in the concepts dis-
cussed above related almost solely to a narrow focus on
transhumant pastoralists and their livestock. It also tended
to focus strongly on East Africa. But the rangelands cover
a much wider constituency. Many of its inhabitants are
actually semi-settled, or even settled agropastoralists, who
crop small areas of land opportunistically (see Chapter 3.1).
After all, the drylands are where water harvesting for crop
production has its traditional roots (Critchley et al. 1992). In
a broad swathe across Sudan, Uganda, Ethiopia, Kenya and
Somalia livestock holders also raise some crops — which even
in a year of crop failure provide some fodder for livestock.

Concepts and theories are fine, but what is actually happen-
ing on-the-ground? This compilation of case studies in this
book undercover myriad different initiatives — many of which
help to point to a path forward, generally or at least for
specific situations. The analysis of the ongoing changes and
challenges, and the experiences — failures and successes made
so far — will help directly in shaping guidelines for the future.

Take-home messages

To many observers, rangelands used by pastoralists under common property
regimes present a perfect example of the “tragedy of the commons”.

Failures in rangeland development projects have been commonplace.

A mid-20th century review confirmed the common position that “range
deterioration has assumed alarming proportions in many areas”. This became
referred to as the “mainstream view".

The mainstream view supported control of livestock numbers through destock-
ing followed by grazing management schemes to achieve an “equilibrium state”.

But the “mainstream view" was flawed because pastoral rangelands didn't
act in equilibrium; they behaved in an unpredictable way.

Despite efforts with creating large ranches and settling pastoralists — by
1990, few range management schemes in dry Africa had an impact on the way
communal rangeland was used.

The new approach of opportunistic management recognises pastoralists’
traditions based on flexible and responsive mobility in the face of an ever-
changing, non-equilibrium, landscape.

Many other theories and ideas have come and gone, but one has persisted
since the early 1980s namely “holistic management”.

Moving on to the 2000s this concept of non-equilibrium models and opportun-
istic management has further evolved into that of making use of heterogeneity.

Despite the new concepts of the 1980s and 1990s, the continued trend in
government policies has been to privatize land and sedentarize pastoralists.

The continued, popular approaches to rangeland management advocated by
international development agencies, violate key ecological principles.

Despite predictions, debates and theories about “new deserts” foreseen 100
years ago, there is still no consensus about how much land has actually suf-
fered desertification.

While in some areas the natural resilience of the drylands and its inhabitants
has been largely underestimated, other areas have suffered serious land deg-
radation and demand large restoration efforts.
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Rangeland use systems and their management

As might be expected there is a very broad range of both
rangeland use systems and management practices in Sub-
Saharan Africa (SSA). Therefore, unsurprisingly, there is
considerable confusion about the different types of range-
land and the associated land management systems. This
lack of clarity can prevent focused discussion on rangeland
development and policies, and often leads to ill-informed
decisions. This confusion furthermore underlies the dif-
ficulties in arriving at informed approaches and strategies
to guide good rangeland management under the current
dynamic situation that prevails.

Based on the documentation of rangeland management
practices, of which a selection is presented in Part 2, a
literature review and expert consultations, criteria were
identified to help define the classification of rangeland use
systems and their management.

In Chapter 2.1 the following definition was proposed:
“Rangelands are spatially defined ecosystems that are
dominated by grasses, grass-like plants, combined with vari-
ous degrees of bush and tree cover that are predominantly
grazed or browsed, and which are used as a natural and
semi-natural ecosystem for the production of livestock and
safeguarding of wildlife and additional ecosystem services.”
The classification accommodates all the common land use
systems that will be defined and addressed in this chapter.

3.1.1. Key characteristics and considerations

As rangelands cover a wider variability in different natural
conditions and uses, three key characteristics and consid-
erations must be kept in mind to guide the identification
and definition of rangeland use systems. These are mobility,
boundaries, combined crop and wildlife management.

Chapter 3 = Rangeland use systems and their management

Mobility and scale

The mobility of livestock within the Sub-Saharan range-
lands has been a central element of management for
thousands of years. Traditionally, rangeland systems were
open areas and vast spaces were interconnected. Mobile
and semi-mobile livestock production systems are the most
prominent traditional uses of rangelands. These systems
are dynamic and responsive, giving herders the potential
to react to changing rangeland conditions through the sea-
sons. Mobility relates to livestock managers and livestock.
Mobility is a logical method of accessing water and pastures
in order to maximize animal productivity, reach markets
and escape risk — including diseases, conflict with other
herders, and wildlife. Many of these factors that dictate the
movement of pastoral herds are similar to the forces that
drive wildlife in search of fodder and water.

Mobility of livestock and their managers ranges from fully
mobile nomadic, semi-mobile nomadic systems along oppor-
tunistic or clearly regulated routes (transhumance), partial
family/ livestock movement, to fully sedentary systems.

The mobility of livestock is characterized by:

¢ The type of movement: from opportunistic to well-defined
routes; across climatic and ecological different zones
(e.g. from dry north to wetter south; from plains to hills).
Opportunistic grazing movements enable access to het-
erogeneous and unpredictable pasture resources to make
best use of spatial and temporal variation of the resources.

e The timing or seasonality of movement: from following a
fixed calendar to remaining flexible according to prevail-
ing conditions.

¢ The distance of movement: this may vary considerably
year-on-year depending on seasonality, rainfall, resource
availability and ‘freedom’/ boundaries to movement. Dis-
tances can range from a few kilometres (small-scale) to
hundreds of kilometres (large-scale).

Enabled mobility is of key importance for rangeland management,
be it for daily or seasonal movement of animals, Somaliland (Christoph
Studer).
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e The guidance of the livestock: managed by hired herds-
men, family members, the whole family or groups within
a community. Mobility relies on effective social organiza-
tion and networks.

e The reason for movement: whether movement is to
access high quality grazing, high quantity grazing (or to
seek any available grazing), avoid diseases, or search for
markets etc.

The mobility of rangeland users and wildlife is increasingly
in conflict with the growing pressure on rangelands, where
these are being converted to land uses such as cropland,
protected areas, fenced-off areas, and urban expansion - all
of which limit free movement. Such restricted mobility is
one of the major challenges facing livestock keepers on
rangelands.

Boundaries

The extent of rangelands and their use is defined or lim-
ited by various boundaries. These comprise climatic condi-
tions (mainly rainfall, temperature), topographic boundaries
(mountains, rivers, lakes, the sea), access to resources (dis-
tance from water points, availability of forage and grazing
grounds), as well as areas affected by diseases. Furthermore,
there are boundaries with other land users and land uses
(cropland - rainfed or irrigated — settlements, national parks,
mining areas, forests etc.). Boundaries are also influenced or
defined by tenure, including user rights: some users claim
exclusive use and have formal users’ rights or even title deeds,
others claim customary or communal rights. Boundaries are
also created by political and administrative borders which
often limit the mobility of livestock and rangeland users.

With and without crops

Even though the focus is on rangeland, some of the liveli-
hood systems include crop production, to varying degrees,
as a complementary part of rangeland management. Crop-
ping can be important not just as a supplementary source
of food and income for households, but also as a means of
mitigating risks. The type of cropping system depends closely
on the climatic zone and availability of labour. In some areas
cropping can be reasonably reliable — in others it is simply
opportunistic.

With or without wildlife

Wildlife have always been an integral part of rangeland
systems, as this forms their natural habitat, and rangelands
have evolved alongside the indigenous fauna that they sup-

port (see Chapter 2.1.7). Wildlife can be part of a livestock
production system without providing any additional benefit
(e.g. where wildlife comes and goes), or in co-existence with
managed livestock within the same area, increasing over-
all benefits (e.g. where they make use of different forage
resources and are harvested), or they can be in competition
for the same resources (e.g. through grazing the same veg-
etation). The nature of wildlife-livestock interactions vary
across rangelands, and the impact of competition, disease
transmission, and human-wildlife conflict also vary, based
on the characteristics of the human and natural context. In
the best case scenarios, wildlife can be managed non-com-
petitively alongside livestock, and can offer an additional
form of income to rangeland users through both consump-
tive use (e.g. hunting and cropping for game meat), and
non-consumptive use (such as tourism). Additionally, the
costs of coping and interacting with wildlife can be reduced
through a variety of management practices. In many areas
across SSA, livestock are completely excluded from range-
land for the conservation of wildlife in strictly managed
protected areas (see Figure 2.11a).

3.1.2 Rangeland use system categories

Here a typology of rangeland use systems (RUS) is proposed
to aid analysis, and in the planning of rangeland manage-
ment interventions. For purposes of developing a manage-
able and helpful categorization system, the focus is on
scale, boundaries, mobility, inclusion of cropping within the
system, and the approach to wildlife management. Based
on the case studies documented and described in Part 2
and international discussions and debate on rangelands,
six categories are differentiated (Figure 3.1). The attempt
to subdivide rangelands into different use systems fully
recognizes the variation across, and complexity within, each
of these systems as well as ‘fuzzy borders’ between them.
While such a categorization always runs the risk of over-
simplification, the aim is to differentiate and focus the dis-
cussion on the main, broad types of rangeland uses — and
still respect complexity — to help in the analysis of practices
and informed decision-making. Furthermore, rangeland
managers my shift between different rangeland use sys-
tems according to seasons and emergency situations as an
adaptation strategy to challenging conditions particularly
during droughts or conflicts. The classification is presented
in Figure 3.1 and key characteristics of the different RUS are
summarized at the end of the chapter in Table 3.1. The main
categories of RUS are as follows:
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1. Large landscape pastoral rangelands (pastoral)

2. Large landscape agropastoral rangelands (agropastoral)

3. Bounded rangelands without wildlife management
(bounded without wildlife)

4. Bounded rangelands with wildlife management
(bounded with wildlife)

5. Parks, wildlife & nature reserves (parks & reserves)

6. Small-scale settled pastures (pastures)

Large landscape pastoral and agropastoral rangelands
In rangeland use systems (1) and (2), people and livestock
move over large landscapes. Movement is driven by multiple
factors: rainfall gradients which influence the availability and
quality of forage, availability of water and mineral resources,
security, disease, availability of markets and related services,
and grazing and water rights. They tend to follow natural
gradients of quality and quantity of pastures and water avail-
ability, and are commonly founded in historic community
traditions. This movement may be across rainfall and altitu-
dinal gradients, or in and out of wetlands and swamps. It
may include transhumant systems where movement typically
takes place across different ecological zones and along pre-
dictable routes. Or they may be more opportunistic, nomadic
or semi-nomadic movements following patchy rainfall and
better forage, such as after fire.

Legend for the RUS Figures 3.2-3.7
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... Pastoral rangelands not managed
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mgt
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i P Protected areas
Negligible cropping with or without
wildlife
management
Negligible cropping
Small-scale
With cropping Wildlife excluded]
@ Settled pastures not managed

Resources

— Ecological gradient: from higher to lower quantify and quality of
forage fodder, water

Cropland

- Cropland of agropastoralists (providing non-livestock products)
Grazing on cropland residues (mostly belonging to non-pastoralists)
Fodder production/ hay making (individual or communal)

Boundaries

Fenced/ confined
Fenced or not fenced but with boundary regulations ( social fencing)

Not fenced but with boundary regulations (social fencing)

Open boundaries not clearly defined
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AA

A Manager/ herder-temporary housing
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Manager or owner permanent/ main housing

Night corral permanent/ non-permanent

Individual

Communal

State or other ownership with various rights (incl. customary)
Livestock movements

V; >

\

Daily livestock grazing

‘v» Seasonal migration of animals continuous
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Management

Regular seasonal movements of herds within short periods of time between fixed
areas (restricted grazing along defined routes and corridors)

Water point, pond/ dam, river
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Figure 3.1: Classification of rangeland use systems.
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left: Pastoralists and agropastoralist rangeland use systems with a
high mobility, Northern Samburu rangelands in Kenya (Hanspeter
Liniger).

centre: Mobility is confined and regulated in bounded rangeland
systems often by fences, Botswana (Hanspeter Liniger).

right: Former rangeland is being subdivided and settled: small-scale
grazing is restricted to areas that are not yet converted to crop
production, Kenya (Hanspeter Liniger).
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Figure 3.2a: Large landscape pastoral rangeland system: full
mobility (Legend page 39).

1. PASTORAL RANGELANDS

These are systems in which the majority of the population
are pastoralists, whose livelihoods are overwhelmingly
based on mobile livestock keeping.

Pastoral systems are defined as grassland-based, where
more than 90% of dry matter grazed or browsed by live-
stock is from grasslands and rangelands, and more than
50% of household income is from livestock (as defined by
de Haan and Cervigni 2016). They are found mainly in the
more arid zones of SSA.

Pastoralism is an animal production system — and lifestyle -
which is adapted to the heterogeneity of rangeland envi-
ronments, where key resources of pasture and water for
livestock become available erratically and unpredictably
across both space and time. Animal and livestock manager
movement may be more or less constantly opportunistic
throughout the year (full nomadism). Seasonal movement
may be according to fixed routes, where herds are driv-
en — with often little grazing along the route — from one
grazing ground to another before returning home (tran-
shumance) (Figures 3.2a and 3.2b).

Characteristics of large landscape pastoral rangelands:

e Distances between the night corrals covered during the
year: hundreds of kilometres. Area used: tens to hundreds
of square kilometres.

e Livestock move with no permanent night resting place/
enclosure (fully nomadic) or with a season-long resting place
for livestock and herders (semi-nomadic, transhumance).

e Animals and herders are mobile along flexible routes,
grazing may be planned or opportunistic, and no regular
crop cultivation is practiced (nomadic, semi-nomadic).

Figure 3.2b: Large landscape pastoral rangeland system:
transhumance (Legend page 39).

Transhumance systems involve regular movements of
herds between fixed areas in order to opportunistically
exploit the seasonal variability of climates, pastures and
water. Typically they have distinct grazing areas that are
used during specific periods, and animals are moved with-
in short periods of time along clearly defined routes and
corridors to avoid conflicts and reach other designated
grazing grounds. At times this movement may even be
carried out by trucks.

e There are basically two types of movement: one follow-
ing the rains and the ecological gradients north-south
(e.g. West Africa), the other following ecological gradi-
ents from the drier lowland to the wetter highlands and
mountains (e.g. East Africa).

e Livestock owners/ managers may have a main residence.
Herders (owners, managers, family members or hired
herders) move with the livestock according to seasonal
cycles. Some of the family, and some livestock, may
remain at the home-base all year.

e Pastoral large-scale rangeland systems are practiced on
open access and communal land. Livestock owners and
herders in most cases do not own the grazing land, but
they almost always have (often complex) customary graz-
ing and water rights.

e Purely nomadic systems are on the retreat. Some systems
still remain in West Africa in Sudan and Somalia. However,
a recent development is the growing number of contract
herding systems, where absentee livestock owners contract
herders to manage their livestock on rangelands, despite
the fact that they may not have water or grazing rights.

e Herd sizes range from tens to hundreds of livestock (cat-
tle, camels and donkeys — but also goats and sheep).

e
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Figure 3.3a: Large landscape agropastoral rangeland system:
seasonal mobility (Legend page 39).

2. AGROPASTORAL RANGELANDS

Agropastoral systems are those in which livestock keepers
derive a considerable part of their agricultural income from
crop farming — and in which crop residues can make up a
significant share of the livestock ration. Generally more than
10% of the dry matter fed to animals is derived from crop
by-products/ stubble and more than 10% of the total value
of production comes from non-livestock farming activities
(as defined by de Haan and Cervigni 2016). They are found
mainly in semi-arid zones and subhumid zones.

Agropastoralism combines cropping close to the main house-
hold with mobile herds of livestock (Figures 3.3a and 3.3b).
It has long been a common security strategy in Sahelian and
Sudanian zones because of the high level of complemen-
tarity between the two activities. The distinction between
pastoralists and agropastoralists is becoming more and more
blurred, as pastoralists are increasingly engaging in oppor-
tunistic planting of small plots in wetter areas or years as a
diversification strategy. This is currently the most frequent
security strategy in Sahelian and Sudanian zones because of
the high level of complementarity between the two activities
(Grandval 2012).

Characteristics of large landscape agropastoral rangelands:

e Distances covered between the night corrals during the
year: tens to hundreds of kilometres. Area used: tens to
hundreds of square kilometres.

e Herders/ livestock managers have a seasonal or permanent
place of residence, and land for cropping which yields
agricultural produce for household consumption and fod-
der for livestock. They may engage in haymaking and local
improvement of pastures.
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Figure 3.3b: Large landscape agropastoral rangeland trans-
humance (Legend page 39).

¢ Livestock have a seasonal night corral during (during the wet
season) but move part of the year without a fixed corral.

e Grazing is mainly practiced on communal land (grass-
land, shrublands and woodlands) but livestock keepers
have rights to land for fodder and crop production.

e Livestock are mainly dependent on natural forage comple-
mented by crop residues. Crop production may be substan-
tial but is complementary to, and integrated with, grazing
and livestock management.

e Herds may range from tens to hundreds of animals (cat-
tle, goats and sheep - sometimes camels and donkeys
also). These herds are, on average, smaller than other
pastoral systems, explained by the fact that rangeland
users in this category do not rely solely on livestock.

‘Bounded’ rangelands

The next three categories are rangelands that are bounded
and clearly delineated — thus rangeland use primarily takes
place within a defined area. These are ‘Bounded rangelands
without wildlife management’, ‘Bounded rangelands with
wildlife management’ and ‘Parks, wildlife & and nature
reserves’. The borders of the area may be enforced with
physical fences, and/or social fences such as agreed limits to
user/ grazing rights between communities, and/or delineated
administrative boundaries. Movement out of the area to pas-
tures elsewhere across the larger landscape, especially during
dry seasons or during droughts, may sometimes take place.

left: Pastoralists moving a long distance to reach a spring to water
their animals. The grassland around the source of water is heavily
overused. After watering the animals pastoralists have to search for
good grazing grounds away from a water point, Samburu, Kenya
(Hanspeter Linger).

centre: Pastoral systems combined with wildlife management can
provide an additional source of income from tourism. Even if not
“used” for tourism, many of the pastoral areas also have wildlife such
as zebra, gazelle, antelope which may compete for the same pasture
resources. Avoiding or reducing human-wildlife conflicts poses a
special challenge for rangeland management (Hanspeter Liniger).

right: Cattle grazing crop residues in agro(silvo)pastoral system, Niger
(William Critchley).
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Figure 3.4a: Bounded rangelands without wildlife manage-
ment: private ranching with rotational grazing (Legend
page 39).

3. BOUNDED RANGELANDS WITHOUT WILDLIFE
MANAGEMENT

These systems may be privately or communally owned.
While they often have a significant amount of wildlife
present, commercializing the wildlife is not part of the
management system (Figures 3.4a and 3.4b). In the arid and
semi-arid zones of East and Southern Africa many of these
systems are found as “community ranches” or, where owned
by individuals, “private ranches”. Ranches are also found in
the humid zone of Central and West Africa but are not com-
mon there.

In community ranches, land is owned under communal
ownership and many have title deeds. A group of herders
maintain agreed stocking levels, and while they manage
their livestock collectively, they own individual animals.
Community ranching in East Africa is implemented in vari-
ous ways in different countries. For example, in Kenya, com-
munity ranches are termed “group ranches” and have been
officially recognised under the recent Community Land Act,
while in Uganda and Tanzania they are commonly referred
to as “communal grazing lands” and “ujamaa ranches”
(community ranches), respectively. The production focus
is partly subsistence, and thus generally less market-orien-
tated than private ranching. Land management practices

Figure 3.4b: Bounded rangelands without wildlife manage-
ment: community ranching with rotational grazing (Legend
page 39).

including seasonal movement and rotational grazing may
also be employed. Bounded systems are also found where
official ownership rights are unclear, but social-cultural
boundaries effectively create barriers.

Private ranches are generally commercial enterprises, with
income generation being the primary function of the live-
stock raised. They specialise in one or more livestock spe-
cies and produce mainly animals for slaughter (for meat,
skins and hides), but also for wool and milk. Large private
ranches in East and Southern Africa are generally owned
by companies or family businesses. These enterprises use a
variety of techniques for range management. Animal move-
ment and pressure are often adjusted to the available for-
age within the ranch by controlled and rotational grazing,
which is influenced - or even manipulated - by the distribu-
tion of water points. Herding patterns are closely adapted
to the needs of different animal groups, and significant
external inputs are required (labour, purchased feed, vet-
erinary medicines etc.). In some ranches, monitoring of
ecological and economic factors are also carried out as part
of the management system.

Characteristics of bounded rangeland without wildlife:

¢ Distances covered between the night corrals during the
year: several to tens of kilometres. Area used: tens to few
hundreds of square kilometres.

e Livestock managers/ owners are often permanent residents.

e Management is either by individuals, or limited companies
with private land ownership (private ranching), or by a
group of land users (community ranching).
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Figure 3.5a: Bounded rangeland with wildlife management:
private ranching with wildlife conservancy (Legend page 39).

e Livestock movement is practiced but within the bounded
areas.

e Livestock management usually includes rotational and
seasonal grazing system.

e Community ranches (to varying degrees) and private
ranches (generally) have emergency grazing grounds or
the financial capacity to produce or purchase feed during
times of drought.

e Common herd sizes under private ranches generally range
from hundreds to thousands of animals (mostly cattle and
sheep); under communal ranches there are usually several
hundreds of mixed livestock: both smallstock (goats and
sheep) and cattle.

4. BOUNDED RANGELANDS WITH WILDLIFE MANAGEMENT
In these systems, livestock keeping takes place alongside
explicit management of wildlife and biodiversity (Figures
3.5a and 3.5b). The objective of the wildlife management
may be conservation for its own intrinsic value (some-
times funded by voluntary conservation donations and/or
dedicated organizations), or for commercialization through
non-consumptive uses, such as wildlife viewing and tourism
and/or consumptive uses, such as hunting.
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Figure 3.5b: Bounded rangeland with wildlife management:
community ranching with wildlife conservancy (Legend
page 39).

Community and private ranches with wildlife and tourism
host significant proportions of East Africa’s (especially Ken-
ya’s) large mammalian wildlife populations (see Figure 2.11).
Some ranches in East and Southern Africa have declared
themselves ‘nature or wildlife conservancies’, and work
towards enhancing ecologically and economically thriving
landscapes that simultaneously support people and wildlife.
Conservancies typically have a multi-faceted development
approach aiming at (i) building a rangeland governance
structure, (i) improving rangeland management, (iii) boost-
ing income generation activities and, (iv) supporting wildlife
and biodiversity conservation.

Conservancies on private land are usually individually owned
and fenced. However, this is not always the case, and some
conservancies — such as those surrounding the Maasai Mara
in Kenya — are not fenced, and are managed by groups of
private landowners. Private conservancies tend to support a
low population density of people, since tenure is generally
individual and production is labour-extensive.

left: Private ranch split in four paddocks around a water point. Heavy
seasonal grazing in two paddocks (left front and right back) while the
other two paddocks are rested. In the following season the grazed
areas will be closed and the rested areas opened for grazing. Ghanzi,
Botswana (Hanspeter Liniger).

centre: Healthy rangelands with scattered tree and good grass cover
being grazed by sheep in the Highlands of Eastern Africa (Hanspeter
Liniger).

right: Private ranches combining cattle production and wildlife.
Laikipia, Plateau (Hanspeter Liniger).
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Figure 3.6: Parks, wildlife and nature reserves (Legend page
39).

Due to the reduced mobility of herds, private ranches are
obliged to have high quality management standards for
livestock and wildlife. Key is management of pasture and
water — making sure there is established access to additional
fodder and feed during droughts. Many of these private, fenced
ranches are found on higher productivity, lower variability
areas, which makes this intensive form of management easier.

Characteristics of bounded rangeland with wildlife are:

e Distances covered between the night corrals during the
year: several to tens of kilometres. Area Used: tens to few
hundreds of square kilometres.

e Livestock managers are often permanent residents.

e Management is either individual with private land owner-
ship (private ranching) or by a group of land users (com-
munity ranching).

e Livestock movement is practiced but within delineated
areas.

¢ Livestock management may include rotational and sea-
sonal grazing system.

e Community ranches (to varying degrees) and private
ranches (generally) have emergency grazing grounds or
the financial capacity to produce or purchase feed during
times of drought.

e Wildlife is “managed” by translocation, by the strategic
management of resources to influence the functioning of
the ecosystems, and marketed through tourism, commercial
culling and/or game hunting. This requires extra infrastruc-
ture (water, roads, extra reinforced and high fences, secu-
rity, lodges, etc.) and specialised management capacity.

e Managing potential conflict, and competition for

resources, between wildlife and livestock is a major chal-

lenge for this rangeland use system.

In East and Southern Africa this rangeland use system is

often termed “conservancies”, with a variety of different

management models.

e Typically herd sizes in private ranches are in the range of
several hundreds of animals (mostly cattle and sheep);
in communal ranches up to several hundreds of mixed
livestock: both smallstock (goats and sheep) and cattle.
In both cases the numbers of wildlife vary enormously.
Furthermore with migration of some species of wildlife,
numbers are not static either.

5. PARKS, WILDLIFE & NATURE RESERVES

Protected areas situated within rangelands are generally
parks or various kinds of reserves (Box 3.1, Figure 3.6). These
conservation areas receive protection because of their rec-
ognized natural, biodiversity, ecological or cultural values.
Within these areas livestock are usually not permitted. How-
ever if livestock are allowed, they are regulated in terms of
numbers and periods, and are restricted to specific zones.

There are several kinds of protected areas, which vary by
level of protection depending on the specific laws of each
country, or the regulations of the international organiza-
tions involved. The International Union for Conservation
of Nature (IUCN), and its World Commission on Protected
Areas (WCPA) define a protected area as: "A clearly defined
geographical space, recognized, dedicated and managed,
through legal or other effective means, to achieve the long-
term conservation of nature with associated ecosystem
services and cultural values” (Dudley et al. 2013). Protected
areas are essential for conservation of threatened or endan-
gered species — both fauna and flora — providing protection
from habitat loss, hunting or poaching.

As much as 17.4% of the rangelands in SSA have been declared
protected areas such as national parks, reserves, wilderness
area (Box 3.1, see Chapter 2.1.7). This classification does not
include conservancies. There exist a number of different cate-
gories of protection associated with management regulations.
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Box 3.1: Protected areas

IUCN defines a protected area as: “A clearly defined geo-
graphical space, recognised, dedicated and managed, through
legal or other effective means, to achieve the long-term con-
servation of nature with associated ecosystem services and
cultural values.”

The definition is expanded by six management categories:

la Strict nature reserve: Strictly protected for biodiversity
and also possibly geological/ geomorphological features,
where human visitation, use and impacts are controlled and
limited to ensure protection of the conservation values.

Ib Wilderness area: Usually large unmodified or slightly
modified areas, retaining their natural character and influ-
ence, without permanent or significant human habitation,
protected and managed to preserve their natural condition.

Il National park: Large natural or near-natural areas protect-
ing large-scale ecological processes with characteristic species
and ecosystems, which also have environmentally and cultur-
ally compatible spiritual, scientific, educational, recreational
and visitor opportunities.

Il Natural monument or feature: Areas set aside to protect
a specific natural monument, which can be a landform, sea
mount, marine cavern, geological feature such as a cave, or
a living feature such as an ancient grove.

IV Habitat/species management area: Areas to protect par-
ticular species or habitats, where management reflects this
priority. Many will need regular, active interventions to meet
the needs of particular species or habitats, but this is not a
requirement of the category.

The management and use of protected areas varies con-
siderably, ranging from heavily restricted access, to game
watching, to areas where guided walks are permitted, to
game hunting under license. Access and use of protected
areas spans low budget facilities and activities to exclusive
high-end luxury camping venues. The level of human and
livestock use of natural resources in a protected areas var-
ies, from strictly wilderness areas free of human influences
(IUCN Category la, Ib), to areas that can be used by local
communities for natural resource management (IUCN Cat-
egories V, VI) (Box 3.1). Management is commonly by gov-
ernment or non-governmental organizations, but it may
also be carried out under license by tourist enterprises or
by individual owners of private land. Management of these
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V Protected landscape: Where the interaction of people
and nature over time has produced a distinct character with
significant ecological, biological, cultural and scenic value:
and where safeguarding the integrity of this interaction is
vital to protecting and sustaining the area and its associated
nature conservation and other values.

VI Protected areas with sustainable use of natural resources:
Areas which conserve ecosystems, together with associated
cultural values and traditional natural resource management
systems. Generally large, mainly in a natural condition, with a
proportion under sustainable natural resource management
and where low-level non-industrial natural resource use com-
patible with nature conservation is seen as one of the main
aims.

Not applicable: Any protected area that is not legally/offi-
cially designated or proposed (e.g. World Heritage Sites and
UNESCO MAB Reserves) or does not fit the standard defini-
tion of a protected area.

Not assigned: The protected area meets the standard defini-
tion of protected areas but the data provider has chosen not
to use the IUCN Protected Area Management Categories.

Not reported: protected areas where an IUCN category is
unknown and/or the data provider has not provided any
related information.

www.iucn.org/pa_categories; UNEP-WCMC 2017

areas in the absence of livestock largely relies on the culling
and translocation of wildlife, the use of fire, and strategic
location of water sources.

Characteristics of parks, wildlife & nature reserves:

e Area used: tens to hundreds and a few thousand square
kilometres.

e Land is owned by state government, non-government
organization and private owners.

e The areas are delineated and protected through restric-
tions on use by tourists, nature conservationists, research-
ers, hunters, and pastoralists, depending on the status of
protection.

left: The Bandiagara Escarpment UNESCO World Heritage site in Mali.
The geological, archaeological and ethnological interest, together with
the landscape, make the Bandiagara landscape one of the most
impressive sites of West Africa’s rangelands (William Critchley).

centre: Elephants scooping for water. In the sand holes, the water
stored during the floods is less saline than the surface water fed by
groundwater from springs (Hanspeter Liniger).

right: It is not only the megafauna that attracts people from all over
the world. The richness of habitats provides high biodiversity with a
rich bird life. Secretary bird in Buffalo Springs National Reserve, Kenya
(Hanspeter Liniger).
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e Wildlife may be confined by fences or allowed to move
outside the boundaries or to migrate into dispersal
areas — and on to other parks or reserves.

e Area of specific importance for plant biodiversity may be
given special, localised protection from grazing/ brows-
ing/ fire etc.

e The land is predominately used by wild herbivores and
carnivorous predators and, at least partially, permits
their daily, seasonal and migratory movement.

e Access by livestock for grazing may be limited and regu-
lated or prohibited.

e Management involves securing conditions that stop
poaching, manage visitors/tourists, facilitate research,
provide services and manage income.

e The range of wildlife species and numbers is so larger
that it is impossible to give ‘typical’ numbers. There may
be small numbers of particular wildlife species in special-
ised parks with defined limits, or at the other extreme,
huge herds of thousands of wildlife in the larger parks
(especially in East and Southern Africa).

6. SMALL-SCALE SETTLED PASTURES.

In these systems, where climatic conditions allow (high
rainfall and lower variability), people and their livestock
are permanently settled. Livestock movement is restricted,
within small-scale pasture areas or “paddocks”, which are
managed in an intensive manner to produce more, and bet-
ter quality, forage and fodder (Figure 3.7). Livestock graze
these pastures and/or are fed in stalls, where fodder grown
on pastures within the confines of their farmland - or gath-
ered from common land - is brought to the animals under
“cut-and-carry” systems. They may also graze stubble after
crops have been harvested, or fed hay which has been pro-
duced on the farm holdings. Crops and pastures are inte-
grated on predominantly small-scale farms, with relatively
small herds/ flocks of higher quality livestock.

Commonly, animals are grazed on pastures but also partly
fed on crop residues (stover/ stubble grazing, etc.) and may
be given hay during the dry season. Crops and livestock
have the same owner. These systems are widespread in
higher rainfall areas, and form the backbone of smallholder
agriculture. They predominate in humid and sub-humid
agro-ecological zones but as population pressure increases
they are also increasingly found in the semi-arid tropics of
East and West Africa (Bationo et al. 2015, Kratli et al. 2015).
In the Sahel and in many agricultural areas in East/West
Africa, this system can be a sub-component of pastoral,

Scale: less than one to a

few kilometers HP. Liniger

Figure 3.7: Small-scale settled pastures (Legend page 39).

agropastoral and bounded systems. In these cases part of
the herd - sick animals, lactating females, young livestock,
but also particular animals targeted for sale or slaughter for
special occasions (e.g. rams in the Sahel) - are stall-fed or
graze on nearby pastures for a variety of reasons.

Characteristics of small-scale settled pastures are:

e Area used: less than one to a few hectares.

¢ Night corrals are permanent, only daily movement of
animals. Area used: Less than one to a few hectares.

e Animals are kept permanently or part-time in shelters/
stalls and any movement is confined to nearby pastures.

® In sub-humid and humid zones: pastures are usually
small-scale, with individual land use rights; they are
mainly fenced and may be sub-divided into paddocks
with improved grassland.

e Livestock are moved strategically, either rotated between
paddocks, tethered (pegged) to restrict movement and/
or kept in stalls. Apart from fodder provision and milk-
ing, most of the day they can be left unattended.

* In semi-arid zones: areas with pastures are usually small-
scale, with individual or communal land use rights; but
pastures and grazing lands are usually under communal
rights or are open access, not fenced and without
improved grassland.

N

.
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e Livestock move short distances that are accessible within
one day. Apart from grazing in pastures, they feed on crop
residues, and may receive supplementary feed gathered
from around the farm. Livestock need full-day attendance.

e Apart from grazing, animals are stall-fed with green or
preserved fodder (i.e. freshly cut grass or hay), tree/bush
leaves, residues from crop production and /or animal
feed (harvested or processed). Sometimes fodder is col-
lected from outside the farm.

e Common numbers of livestock holdings are a few cattle
(usually improved breeds) and varying numbers of goats
and sheep.

3.1.3 Characterization of rangeland use systems

The WOCAT database was used to better understand different
rangeland use systems (RUS) and the practices implemented in
each. In the following, the 111 relevant practices (69 technolo-
gies and 42 approaches) that have been compiled over the last
10 years, including 56 specifically for this book, are analysed
and key insights are presented (see Table in Annex). This
analysis is aimed at identifying “good practice” and thereby
generating guidelines for good rangeland management.

Out of the 69 technologies analysed from the database, 25
(less than one third) pertain to the RUS ‘pastures’, around a
quarter to ‘agropastoral’ (16), 13 to the ‘bounded without
wildlife’ and 7 to the ‘bounded with wildlife’ systems, and 6
cases belonging to the ‘pastoral’ system (Figure 3.8). The low
number of large-scale ‘pastoral’ systems reflects the difficul-
ties in locating and recording these large-scale systems and
identifying successful practices amongst them. Documenting
a single farm production system, and interviewing one house-
holder is considerably easier than researching a system that
covers a community that is on the move in semi-arid areas with
mixed herds and complex, traditional rules and regulations.
However, the preponderance of settled systems in the sample
may also indicate a trend towards loss of mobility, or a search
for alternative or complementary livelihoods within increas-
ingly settled pasture systems. In truth, many large-scale pas-
toral systems have traditionally relied on some sort of
opportunistic crop production. But this new dynamic may
indicate a trend towards the subdivision of land and intensifi-
cation of animal production — especially near urban areas and
the higher potential zones (e.g. Box 3.2).

Out of the 42 approaches, less than one third (16) pertain to
the ‘agropastoral’ and around one fifth (9) to the ‘bounded
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Figure 3.8: Distribution of rangeland management technolo-
gies and approaches by rangeland use systems (RUS) in SSA.

without wildlife’, followed by ‘bounded with wildlife’ (6)
and then the ‘pastoral’ system (5) (Figure 3.8). This confirms
that projects tend to focus their attention on support-
ing agropastoralist systems to create better conditions for
the implementation of sustainable rangeland management
(SRM) practices. The least number of approaches, apart from
‘parks & reserves’ were documented for the ‘pastures’ (4). For
the latter, the focus is rather on spreading various technolo-
gies that have proved successful. Some approaches support
sedentarizing pastoralists and stimulating diversification
and income from crop production on the one hand - while
recognising mobility as an important aspect of sustainable
rangeland and livestock management on the other.

Cases of SRM technologies covering ‘pastures’ are mainly
reported from the Horn & East Africa and West Africa where-
as 'pastoral’ and ‘agropastoral’ systems are mostly reported
from West Africa — with few from the Horn & East Africa
and Southern Africa (Figure 3.9a). This may be an indication
of how widespread small-scale settled pastures systems are
in the different regions, but it is more likely to show where
development agencies are making an effort to promote
SRM technologies. Interestingly, the number of documented
technologies for ‘pastures’ is much higher than the different
approaches, indicating that many SRM technologies can be
implemented without specific investment into approaches.
However, special efforts are evidently needed for plan-
ning and developing an enabling framework for the more
demanding large-scale interventions: ‘pastoral’, ‘agropasto-
ral’ and ‘bounded’ systems (Figure 3.9b).

left: A mixed herd of livestock of several small-scale farmers are being
grazed on rangelands, towards the fringe of the forest zone, Kenya
(Hanspeter Linger).

centre: A mixed herd belonging to several small-scale farmers being
grazed on rangeland close to the forest fringe, Kenya (Hanspeter
Liniger).

right: Farmer cutting and feeding napier grass to Friesian cows, Uganda
(Kamugisha Rick Nelson).
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Box 3.2: Promoting bourgou growing in agropastoralist
system (Mali)

Bourgou or “hippo grass” (Echinochloa stagnina) improves the
availability of fodder for livestock in the Niger river’s inland
delta region. Agropastoralism is taking precedence here over
pure pastoralism, and is helping reduce conflict with agricultur-
alists. There are some interesting initiatives in terms of fodder
production techniques: bourgou culture is one of these. Given
the lack of forage and pastureland for livestock, land users
have taken to replanting and cultivating this indigenous grass.
Bourgou pastures can produce up to 30 tonnes of dry matter
per hectare in one year, possible due to the wet conditions in
the delta. The regeneration techniques used are layering and
transplanting of bourgou cuttings or splits. Bourgou has good
prospects for the future in areas where it can be grown — based
on its nutritional value and yield during the ‘lean’ season. There
is keen interest within the Central Niger Delta — and this forage
is in high demand by local livestock keepers.

https://qcat.wocat.net/en/summary/1638/; E. Botoni pers comm.

(Malian Ministry of Environment)

For technologies, ‘bounded with or without wildlife’ systems
have been mostly documented from Southern Africa and the
Horn & East Africa (Figure 3.9a). Approaches for ‘pastoral’
systems have principally been documented in West Africa
(Figure 3.9b). Few ‘parks & reserves’ are documented, and
these are exclusively from Southern Africa; none from East
Africa even though this region has a large number of ‘parks
& reserves'.

More than 70% of the documented cases, whether tech-
nologies or approaches, were introduced or promoted by
projects and research (Figure 3.10). This is most likely to be
because projects tend, naturally, to document their own
achievements rather than to invest in identifying exist-
ing traditional and innovative practices and document-
ing them. For all RUS, about 20-30% of the cases, can be
assigned to land users’ traditional knowledge or recent,
independent innovation such as in the ‘agropastoral’ sys-
tem with the approach of ‘Empowering traditional Dedha
institutions, Kenya’ (Box 3.3) and making ‘Arrangements to
convert degraded rangeland, Namibia’ (Box 3.4).

Natural environment

In the following, the natural environment of SRM technologies
implemented in different RUS is characterized with respect to
rainfall, agro-climatic zone, slopes, soil organic matter, biodi-
versity, availability of surface and groundwater (Figure 3.11).
Note that ‘parks & reserves’ have been omitted from the graphs
because the very small sample size (2) distorts the data.

Rainfall regime and agro-climatic zone: In three RUS,
namely ‘pastoral’ and ‘agropastoral’, ‘bounded with wild-
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Figure 3.9: Distribution of rangeland use systems (RUS) in
regions of SSA: West Africa, Horn & East Africa and South-
ern Africa. Figure (a) for documented SRM technologies and
Figure (b) for documented SRM approaches.

life’, more than 80% of the SRM technologies are reported
from areas with less than 500 mm annual rainfall (Figure
3.11b). For the same systems, more than three quarters are
categorized as lying in the semi-arid to arid zones (Figure
3.11¢). Looking at the rainfall map provided in Chapter2
(see Figure 2.2b), it can be seen that they are concen-
trated in the northern part of the Sahelian region of West
Africa, in the north-eastern lowlands of East Africa and
the western parts of Southern Africa. These areas comprise
grasslands, open shrublands and savannahs. Even though
‘pastoral’, 'agropastoral’ and ‘bounded with wildlife’ sys-
tems may cover a wide range of rainfall regimes, the prac-
tices documented are located in low rainfall areas. Practices
in ‘bounded without wildlife’ and ‘pastures’ systems are
mainly recorded from drier regions, but some are docu-
mented from subhumid and humid areas.

Topography is illustrated by the slopes on which the SRM
technologies are implemented (Figure 3.11d). The cases
documented are generally found on flat and gentle slopes.
‘Bounded without wildlife’ and ‘pastures’ systems — latter
mainly from Ethiopia — are also recorded as being on hilly
and steep slopes. ‘Pastoral’, ‘agropastoral’ and ‘bounded with
wildlife’ systems are typified by moderate to rolling slopes.
Even though the majority of the land used by single practices
is in flatter areas, livestock have access to hilly and mountain-
ous areas, generally with higher rainfall and forage resources,
and animals can then move between different topographic
environments. However, in the ‘pastures’ system, cases are
generally restricted to a single topographical category.

Soils and soil organic matter: Soils in the rangelands vary
considerably with respect to soil organic matter — which is
an indicator of productivity (Figure 3.11e). The documented
practices are from areas that have low to medium organic
matter content, indicating that they are either from areas
with less developed and fertile soils (marginal lands) or
from areas affected by high land degradation (as assessed
in Chapter 2.1.10). An extended study in the rangelands of
South Africa revealed that soil organic carbon (SOC) con-
tent of topsoils ranged from less than 0.5% to more than
4% (Du Preez et al. 2011). Only 4% of the topsoils contained
more than 2% SOC, whilst 58% of the topsoils contained
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Number of cases
Number of cases
v

I traditional/ indigenous
recent local initiative/ innovative
M project/ programme based

M traditional system (> 50 years)
land users' innovation

M projects/ external interventions

B experiments/ research

Figure 3.10: Origin of (a) Technologies and (b) Approaches
documented by rangeland use systems (RUS).

less than 0.5% SOC, and 38% contained between 0.5% and
2% SOC. The study concluded that the rangelands of South
Africa are characterised by topsoils with very low organic
matter levels. The main natural factors influencing the
organic matter content in the cases throughout SSA were
listed as rainfall, vegetation cover, topography and parent
material. However, particular management practices such
as heavy grazing and burning tend to decrease the level
of soil organic matter (and thus carbon). Because of the
low levels of soil organic carbon in rangeland soils, there
is good potential for sequestering carbon in the soil from
the atmosphere through better perennial vegetative cover.

Biodiversity: In systems with wildlife management, spe-
cies diversity of fauna is high — in terms of richness that is
the number of different species (see Chapter 2.1.7). In the
others, species diversity is mostly medium to low (Figure
3.11f). It is low particularly in systems where crop cultiva-
tion is prominent such as within the 'pastures’ system. Bio-
diversity in rangelands especially in relation with wildlife
management is an important issue, however not addressed
sufficiently as the limited examples and data confirm.
Moreover biodiversity does not just relate to wildlife, but
to vegetation also — and to organisms within the soil which
help to drive ecosystem function. The data available in the
case studies do not, and could not be expected to, give a
full assessment of biodiversity status.

Surface water availability: Surface water availability in
rangelands is poor to medium (Figure 3.11g). Other than
in the ‘pastures’ system, which can receive high amounts
of rainfall (750 to 1500 mm), surface water availability is
estimated to be medium. In ‘agropastoral’ systems, which
are generally practiced in areas with less rainfall than in
‘pastures’, there is less surface water available.

Groundwater availability: In many areas, rangelands do
have potential groundwater supplies, but wells often have
to be drilled to 50 m or more. An exception is under ‘pas-
tures’, where groundwater tables are at 5-50 m: these are
situated in the wetter regions with better surface and rain
water availability, whereas the other systems not only have
less rainfall and less surface water, but also deeper aquifers
(Figure 3.11h).

Chapter 3 = Rangeland use systems and their management

Box 3.3: Empowering traditional Dedha institutions in gov-
erning the natural resources of Isiolo agropastoral range-
lands, Kenya

The Jarsa Dedha is an indigenous institution, through which
customary laws and provisions guide the management of natu-
ral resources. The Boran of Isiolo County, Kenya, like their kin in
southern Ethiopia, derive their customary laws from an overall
supreme general assembly called the Gadha - under which
the Jarsa Dedha falls. The Gadha governing council preserves
traditional laws and codes of conduct, as well as issuing amend-
ments and additions based on the evolving environmental,
social and cultural context. The system has a set of laws and
provisions (seere), customs and culture (aada), and norms and
values that govern society.

The traditional system, which was devised by the Boran pasto-
ral community and honed over centuries to suit the challenges
of the rangelands, has been steadily eroded by external factors
and formalised systems after the emergence of the nation-
state. This approach — driven by communities and supported by
various agencies — aims to revive and strengthen the traditional
natural resource management institutions of Boran pastoralists
in Northern Kenya.

https://qcat.wocat.net/en/summary/4013/

(lbrahim Jarso)

Human environment

In the following, the human environment of the of SRM
technologies implemented in different RUS is characterized
with respect to land and water use rights, land size, market
orientation and off-farm income (Figure 3.12).

Land and water use rights as indicators of land tenure:
For ‘pastoral’ systems, communal rights apply to all of the
practices reported, and in over 60% of the cases, with
respect to water (Figure 3.12b and c). ‘Agropastoral’ systems
are under communal (organised) and open access (unorgan-
ised) regimes, and this is true of rights to water also (e.g.
‘Forage Christine, Burkina Faso’; page 263). However, land
use rights may also be individual or leased, particularly
where crops are cultivated (e.g. ‘Assisted natural regenera-
tion, Niger’; page 205). In ‘bounded without wildlife’, and
‘bounded with wildlife’ systems the proportion of indi-
vidual & leased and communal land and water use rights
are almost the same; there is no open access to land and in
only about 10% is there open access to water. In the ‘pas-
tures’ systems, land use rights are individual in just under
half of the cases, whereas water use rights are almost 80%
communal or open access. Again, there are cases such as in
‘Grass reseeding, Kenya’ (page 215), where land and water
use rights can be either individual or communal.
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Figure 3.11: Natural environment of SRM technologies implemented in different rangeland use system
(RUS). (b) to (h) are shown in percent of each RUS. Several answers possible per documented technolo-
gies. NA = data not available.
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Box 3.4: Innovative arrangements to convert degraded
agropastoral rangeland into fruitful landscape, Namibia

Arrangements between a commercial farmer and agriculture
students have been made to raise the productivity of range-
land - through managing runoff to grow multipurpose trees
and bushes. The objective is to share knowledge and experi-
ences gained by the land user to grow valuable woody plants,
grass and herbs, which students can then apply elsewhere.
Trees included large canopy species, shorter thornless types
for “chop and drop” mulching and those that produce fruits or
edible leaves. While the banks become crucial fertile patches
in this arid landscape, they also act as broad barriers to sheet
flow, slowing it down and increasing infiltration rates locally.
Thus degraded "leaky landscapes” turn into “sponge land-
scapes” and restore deeper and more persistent soil moisture.

https://qcat.wocat.net/en/summary/3410/

(Ibo Zimmermann)

Land size and scale of land use: In the systems where
crop cultivation is an integral part of the system, land use is
mainly declared as being small-scale; for ‘pastures’ systems,
and for ‘agropastoral’, 70% and 60% respectively of report-
ed practice are small-scale (Figure 3.12d). This is unexpected
for the ‘agropastoral’ system, however examination of the
data shows that land users only referred to their cropland.
The 'bounded with wildlife systems’ are more than 55%
large-scale, compared with 30% in the '‘bounded without
wildlife’. Conservancies and ranches that include wildlife
have, in general, to be large in order to sustain and feed
wildlife and livestock.

Market orientation and production focus: In the sys-
tems where crop production is involved (‘agropastoral’ and
‘pastures’) land users have a mixed (subsistence combined
with commercial) or subsistence market orientation (Figure
3.12e). According to the examples documented, ‘pastoral’
systems (e.g. ‘Securing pastoral mobility, Chad’; page 127)
mainly follow a mixed market orientation. Pastoralists earn
money by selling their livestock for slaughter. In ‘bounded’
systems, production is to a large extent for the market,
particularly when wildlife is part of the system and tourism
provides revenues (e.g. ‘Il Ngwesi Holistic Management,
Kenya' (page 157). Where wildlife is not part of the system,
subsistence farming is also common.

The market orientation of the different rangeland use
systems differs considerably, and includes the following
products: meat, milk, cheese, blood, hides, honey, medicinal
and cosmetic-producing plants (gum arabic, shea nuts, aloe
etc), charcoal, and draught animals for hire. There are also
incidences of raising and keeping animals as insurance and

Chapter 3 = Rangeland use systems and their management

Box 3.5: Lolldaiga Hills ranch: Rotational grazing and
boma-based land reclamation, Kenya

Lolldaiga Hills ranch is a private ranch and conservancy. Live-
stock production is managed under an extensive grazing sys-
tem for dairy, beef, sheep and camel production, with strategic
fattening and selling, in harmony with conservation principles.
The conservancy is dedicated to the sustainable conservation of
critical habitat and wildlife. Rotational grazing is used to man-
age livestock on semi-arid lands with limited water resources.
Bare land is recovered by a boma technology - strategic corral-
ling of animals overnight on degraded land.

https://qcat.wocat.net/en/summary/4027/

‘mobile banks’, as a statement of wealth, social prestige, and
for cultural value. One production focus is income from tour-
ism or grants from agencies for keeping and enhancing wild-
life biodiversity — and from protection of endangered species.
For the different production systems, herd composition of
large stock, small stock, a mix between grazers/ browsers
and wildlife plays an important role in marketing and income
generation. All of this illustrates the wide variety of different
products and markets that rangeland users are involved with;
both subsistence and commercial, and both livestock products
and non-livestock rangeland products (NLRP).

off-farm income and alternative source of income
Off-farm income is defined as income not directly from
the rangelands, such as part-time employment in business
(other than marketing agricultural rangeland products). In
all rangeland use systems, except the ‘bounded with wild-
life’ system, off-farm income is usually less than 10% of all
income, indicating that a high proportion of rangeland users
depend almost entirely on their rangelands (Figure 3.12¢). In
‘bounded with wildlife’ systems, off-farm income of 10-50%
is reported in more than half of the cases. In ‘Rangeland
restoration, Kenya’, and ‘Grass reseeding, Kenya’; pages 221
and 215) off-farm income is even larger than 50%. In these
cases the main income is from employment in tourist lodges
or in providing transport for livestock and products.

Emergency feed and drought

For the characterization of the rangeland use systems, emer-
gency feed and drought need to be considered. All RUS can,
and are, affected by unpredictable droughts with growing
frequency (see Chapter 2.1.2). The systems with the highest
levels of mobility rely on rights and access to supplemen-
tary dry grazing grounds, usually integrated into the system,
which means adaptation through mobility (‘pastoral’ and
‘agropastoral’ system). For the ‘bounded’ systems livestock
and wildlife need fodder and the ability to store emergency
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Figure 3.12: Human environment of SRM technologies implemented in different rangeland use systems
(RUS). (b) to (f) are shown in percent of each RUS. Several answers possible per documented technology.

NA = data not available.

fodder and feed — or access to a market for emergency feed.
Another option is escape to additional dry period or drought
grazing grounds (emergency areas) such as in ‘Lolldaiga Hills
Ranch, Kenya’ (Box 3.5), where the ranch allows neighbouring
group ranches access to their land for fattening purposes, but
mainly as a grass bank during droughts (sometimes charging
a small fee). During dry spells, they host on average 500-1000
head from other communities. Access to surface water or
groundwater during emergency periods also needs to be
secured. Permanent small-scale settled pasture management
systems also need emergency preparedness measures similar
to bounded systems, but these are generally on a smaller
scale. ‘Parks & reserves’' characteristically cover larger areas,
allowing at least some migration, seasonal movements and

access to dry season grazing grounds. Park management
may — in extreme cases — provide emergency feed and addi-
tional water to wildlife.

Fire: natural or managed

Regulated fire can help control woody species and create
space for grassland regeneration — but uncontrolled fires
can destroy useful vegetation (see Chapter 2.1.9). In ‘pas-
toral’ and ‘agropastoral’ systems, fires occur naturally at
irregular intervals usually affecting only part of the large
land surface used under these systems. Use of firebreaks
in areas with considerable accumulation of potential fuel -
dry grasses, shrubs and trees —is one management tool,
generally used in conjunction with back-burning to confine
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++ medium, + low, — no

Range- Key criteria for
land use classification
systems
- S 23 £
- o [ = - © ‘S
i El8| .| & SgE £ 55
g 5 5 g = EZ % s £%
= o s £ = R 2 c S >
S = m O = e 3 =c =&
2 +++ | — - + | 250-750 mm Flat to Distributed
5] semi-arid and hilly over large
3 38 arid landscapes,
= o
5% & grasslands, with dlff_erent
- shrublands and availability,
= ‘g = A access and
Sacg ‘ user rights
+++ |+ + + 250 -750 mm Flat to Distributed
o (up to 1,000 mm) | gentle over large
E’_B Semi-arid, arid and e Ialnﬂsg‘z}?es,
a Su and semi-humid | mountains WIT_ i _erent
c S = (savannah areas availability,
5 A woodlands and access and
22 2 grasslands) user rights
c D) g
- O
2 ++ | 44+ | —/+ | —=/+ 250-1,000 mm, | Fromflat | Medium,
= = semi-arid, semi- | to hilly and | natural sur-
o E < humid (Savannah, | steep face water
T o 5 shrublands and and dams/
T3 oo woodlands) ponds
(= =
g SEw©
oS3 E
8 ++ | +++ | —/+ | ++(+) | 250 - 1,000 Flat gentle | Medium,
£ mm, semi-arid, to natural sur-
= arid, semi-humid | moderate | face water
o= (Savannah, and some
cE g shrublands and mountain
s = E woodlands) areas
gi¢
355§
m 3 E
+++ | +++ | — | +++ | 250-1,000 Flat gentle | Medium to
mm. semi-arid and some | good, natu-
- (Savannah, mountains | ral surface
¢ & grasslands and areas water, often
L5 woodlands) along rivers
s3 or swamps
+ ++ | ++ - 500-1,000 mm Flat to Medium to
& sub humid, humid | gentle hilly | good: includ-
T v and semi-arid & steep ing water
Z ° e (woodlands harvesting
T E 2 mixed with systems
Eo g croplands)

spread of unwanted fire, as shown in examples ‘Firebreaks,
Niger’ (page 195), ‘Manual opening of firewalls, Mauritania”
and ‘Firebreaks, Senegal’ (Box 3.6). Grazing of dry grasses
and removal of desiccated wood also reduces fires and the
risk of large-scale uncontrolled spread. In national parks,
occasional fires are part of the natural system. 'Pastures’
systems are generally not affected by fire.

Table 3.1 summarises key ecological and socio-economic fac-

tors and parameters, which were identified, analysed and
attributed to the various rangeland management groups.

"https://qcat.wocat.net/en/summary/2090/
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Contextual criteria to characterize rangeland use systems
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Apart from classifying the main rangeland use systems
(RUS), the sustainable rangeland management practic-
es — technologies and approaches — also need to be grouped
to identify common principles and intervention strategies
for improved management of the rangeland.

Sustainable rangeland management (SRM) is a subset of
sustainable land management (SLM) and uses the same defi-
nitions with “land” being substituted by “rangelands” (Box
3.7). In total, 69 SRM technologies and 42 SRM approaches
from 16 countries in SSA have been documented in the
WOCAT database, and analysed in these guidelines. Out of
those, 28 technologies and 28 approaches were documented
specifically for these guidelines.

53



Box 3.6: Firebreaks, Senegal

Firebreaks are used on rangeland with rainfall between 150
and 300 mm per annum, and are employed as a precaution-
ary measure — to protect forage on rangelands during the dry
season following good grass growth. Bushfires are frequent
on productive rangelands where there is over one tonne
of standing biomass per hectare. Firebreaks cut continuous
tracts of rangeland into smaller areas, thus containing and
limiting damage in the event of fire. They may be established
along traditional tracks, by broadening the width of the
pathways. Firebreak gaps simultaneously make it easier to
extinguish fires along these corridors, by facilitating rapid
access. Preventing spread of fire is achieved through removing
combustible material. There are two techniques for creating
firebreaks: (i) manually and (ii) by machine. In both cases, a 10
to 15 m wide corridor is cleared, perpendicular to the prevail-
ing wind direction.

https://qcat.wocat.net/en/summary/1616/

Take-home messages

More than 70% of the cases documented, whether technologies or approaches,
were introduced or promoted by projects and research.

About 20-30% of the cases, can be assigned to land users’ traditional knowl-
edge or recent, independent innovation.

More than 80% of the SRM technologies are reported from areas with less than
500 mm annual rainfall.

Cases documented are generally found on flat and gentle slopes.

Practices are from areas that have low to medium organic matter content,
indicating that they are either from areas with less developed or fertile soils
(marginal lands) or from areas affected by high land degradation.

Species diversity of fauna is high — in terms of richness (the number of differ-
ent species).

Wildlife management is an important issue in rangelands.

Surface water availability in rangelands is poor to medium.

For ‘pastoral’ systems, communal rights apply to all of the practices reported.

The ‘agropastoral’ systems are under communal (organised) and open access
(unorganised) regimes.

In the ‘pastures’ systems, land use rights are individual in just under half of
the cases.

The market orientation of the different rangeland use systems differs consid-
erably, and includes: meat, milk, cheese, blood, hides, honey, medicinal and
cosmetic-producing plants (gum arabic, shea nuts, aloe etc.), charcoal, and
draught animals for hire.

In all rangeland use systems, except the ‘bounded with wildlife’ system, off-farm
income is usually less than 10% of all income.

For the characterization of the rangeland use systems, emergency feed and
drought need to be considered.

Systems with the highest levels of mobility rely on rights and access to supple-
mentary dry grazing grounds, usually integrated into the system.

Regulated fire can help control woody species and create space for grassland
regeneration — but uncontrolled fires can destroy useful vegetation.

Box 3.7: Definitions of sustainable rangeland management
and practices by WOCAT

Sustainable rangeland management (SRM) is the use
of rangeland resources, including soils, water, animals and
plants, for the production of goods to meet changing human
needs, while simultaneously ensuring the long-term potential
of ecosystem services.

An SRM technology is a physical practice on the land that
controls land degradation, enhances productivity, and/or
other ecosystem services within rangelands. A technology
consists of one or more measures, namely agronomic, vegeta-
tive, structural, and management measures.

An SRM approach defines the ways and means used to
implement one or more SRM technologies in rangelands. It
includes technical and material support, involvement and
roles of different stakeholders, etc. An approach can refer to
a project/ programme or to activities initiated by land users
themselves.

3.2.1 Sustainable rangeland management technology
groups

Following on from the definitions of SRM and of technolo-
gies (Box 3.7) and analysing the similarities and differences
of the collected SRM technologies, it is possible to group
the technologies according to their main focus in relation
to three criteria: movement, forage and water availability.
Thus the practices have been examined and the question
asked: “what is the main technical focus?” and then the SRM
technologies allocated within five groups. In some cases,
a single practice may fall into two groups — where it was
found to have two equally important focuses.

The documented practices were classified into the
following SRM technology groups (TGs):

(including improved access): com-
prises practices that assist grazing over large areas or diverse
zones to seek forage and water using traditional knowledge
and innovations, or new technologies e.g. satellite image
analysis, early warning systems at large-scale.

Controlled grazing (TG2) (including seasonal grazing):
involves enclosures, physical or social fencing, rotations, graz-
ing reserves (fodder banks), regulating grazing and mobility.

(including soil improvement):
involves management of fire/ prescribed burning, firebreaks,
enrichment planting, seeding of leguminous species, control
of bush encroachment and alien invasive species, natural
regeneration, soil fertility amendments (manure), erosion
control, soil moisture (water harvesting micro-catchments),
reducing evaporation losses.

Supplementary feeding (TG4) (including emergency
feeding): may involve (a) fodder collection within or outside
the rangeland areas: fresh fodder material, hay making, tree
pod collection; (b) production or buying of processed or
compound feed: silage, animal feed supplements (bales, pel-
lets), urea and molasses blocks, minerals and salt licks, etc.
Supplementary feeding can be applied for increased milk
and meat production during normal years and as lifesaving
strategy during emergency e.g. droughts.
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Figure 3.13: Distribution of SRM technology groups in SSA
regions: West Africa, Horn & East Africa and Southern Africa.

Infrastructure improvement (TG5): includes the estab-
lishment of water points, wells, boreholes, ponds, pans and
dams (macro-catchments), floodwater spreading, trenches,
drinking water quality protection, livestock corridors, access
roads and transport roads of animals and animal feed.

Note: the SRM technology groups above apply to livestock
management but may also facilitate wildlife management

In the three SSA regions more than half of all documented
SRM technologies (69) are characterized by ‘range improve-
ment’ (Figure 3.13). One out of seven practices focusses on
‘controlled grazing’, followed by ‘infrastructure improve-
ment’, ‘supplementary feeding’ and ‘enabled mobility’.
‘Enabled mobility’ is missing altogether in Southern Afri-
ca - which is because there were no ‘pastoral’ systems
reported from that region (see Figure 3.9a).

‘Range improvement’ practices dominate in almost all
rangeland use systems (RUS) (Figure 3.14). ‘Controlled graz-
ing’ is absent in the ‘pastoral’ and ‘agropastoral’ systems but
is predominant in the ‘bounded’ systems, demonstrating
that where space is limited, planning and small-scale settled
pasture management are the key to improving rangeland
management. Examples of ‘Controlled grazing’ in ‘bounded
without wildlife’ systems are: (i) ‘Split ranch grazing, Bot-
swana’' (page 165), which provides a full-year uninterrupted
resting and recovery period for rangeland after grazing; (ii)
‘Combined herding, Namibia’ (page 173), where livestock
from all households is combined every day into a single
herd to be driven to different designated portions of the
communal grazing area. An example of ‘Controlled graz-
ing’ in ‘bounded with wildlife’ systems is the ‘Lolldaiga Hills
ranch, Kenya’' (see Box 3.5) ‘Supplementary feeding’ has
only been reported in ‘agropastoral’ (Box 3.8), ‘bounded
without wildlife’ and ‘pastures’ systems (e.g. ‘Supplemen-
tary fodder, Uganda’, page 253) to guarantee that livestock
has sufficient feed during dry periods or droughts. All other
rangeland use systems have a built-in emergency strategy,
where mobility allows access to emergency areas to search
for fodder and water during droughts.

Further analysis of SRM technology groups is found in Chap-

ter 4.2. Additionally, in Part 2, each group is distilled into a
2-page summary, entitled “In a nutshell”.
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Figure 3.14: SRM technology groups represented in the dif-
ferent rangeland use systems (RUS).

Box 3.8: Sustainable propagation of the fodder plant “samata”
in Madagascar

In the semi-arid Mahafaly region in southwestern Madagascar,
the local agropastoral population relies on livestock keeping.
Possibly related to ongoing climate change with shorter rainy
seasons and more droughts as well as increasing risks of cat-
tle raids on the inland plateau, the return of the cattle herds
to the coastal plain from their annual transhumance tends to
start earlier each year. As a result, the grazing pressure on the
fragile coastal vegetation increases. During the dry season,
livestock keepers use the cut and latex-rich branches of a tree-
like spurge locally named “samata” (Euphorbia stenoclada),
an evergreen succulent, as a feed supplement for animals,
especially for their zebu cattle. Propagation of “samata”
through tree nurseries and compliance with recovery periods
are important measures to sustain the local livestock system
while reducing the pressure on natural vegetation.

https://qcat.wocat.net/en/summary/2154/; Liniger et al. 2017

(Johanna Gotter)
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Figure 3.15: Distribution of SRM approach groups in SSA
regions: West Africa, Horn & East Africa and Southern Africa.

3.2.2 Sustainable rangeland approach groups

The SRM approaches have been classified into four groups
according to their main function. The three criteria used in
this classification were the (i) scale of planning and interven-
tion, (ii) market orientation and (iii) income generation.

The documented practices were classified into the
following SRM approach groups (AG):

Community based NRM (Natural Resource Management)
(AG1): involves community organisation, formation of sav-
ings groups and user groups to plan and govern improved
management of the natural resources: vegetation, soil,
water and animals (including land use planning at the small-
scale).

(medium to large-
scale): includes the establishment of concepts and manage-
ment plans for conflict management, livestock and wildlife
routes or corridors, set-up of water points, resting, rotation,
facilitation of multi-level support, multi-stakeholder inter-
action and agreements, and support for improved medium
to large-scale planning and implementation of rangeland
practices.

Marketing & alternative income (AG3): promotes improved
marketing to adapt the products and sales according to mar-
ket information, through value chain development to shift
to high-value (and origin-specific) labelled products (e.g.
for ‘naturally produced’ grass-fed beef or game), to improve
abattoirs and value of the meat; non-livestock rangeland
products (NLRP), e.g. to legally produce charcoal, firewood,
grass for thatching, fruits, nuts (e.g. for shea nut butter), gum
arabic, medicinal plants, milk, and payment for ESS.

Wildlife & nature tourism (AG4): using and managing
the “value of nature and wildlife” in parks, reserves and
protected areas by providing and managing tourism and
collecting revenues from tourists, protection of the land
and animals against poaching or interference by other land
uses and users.

In the Horn & East Africa almost half of the documented
approaches, and in the other regions more than two thirds,
fall into the group of ‘land & water use planning’. One quar-
ter of all cases are ‘community based NRM' approaches, of
which about two thirds are in the Horn & East Africa and
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Figure 3.16: SRM approach groups represented in the differ-
ent rangeland use systems (RUS).

one third in West Africa: there are none in Southern Africa
(Figure 3.15). 'Marketing & alternative income’ represent
less than 10% of all cases, most from the Horn & East Africa.
The group ‘wildlife & nature tourism’ constitutes only two
cases, even though there are many known examples, espe-
cially in East and Southern Africa. In West Africa, examples
pertaining to the SRM approach group ‘wildlife & nature
tourism’ and ‘marketing & alternative income’ are missing,
which does not mean that they do not exist — simply they
are not common or widespread.

‘Land and water use planning’ predominates in all range-
land use systems, except for the ’‘pastures’ system, where
‘community based NRM’ predominates (Figure 3.16). In
‘agropastoral’ systems, where crop production also plays a
role, ‘community based NRM’ to some extent is also applied
(e.g. 'Pastoralists field schools, Ethiopia’, page 279). ‘Market-
ing & alternative income’ examples are mainly from ‘bound-
ed without wildlife’ rangelands where a specialized market
has been established and meat and milk are commercially
sold e.g. ‘NRT livestock to markets, Kenya’ (page 351. One
example of ‘wildlife & nature tourism’ was documented in
the ‘bounded with wildlife’ system ("Holistic rangeland man-
agement and tourism, Kenya’, page 359) and from ‘parks &
reserves’ system (‘Restoration of game migration routes,
Namibia’, page 367).

As with the SRM technology groups, further analysis of SRM
approach groups is found in Chapter 4.2: additionally, in
Part 2, each group is distilled into a 2-page summary, enti-
tled “In a nutshell”.
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Sustainable rangeland management - drivers, impacts and

continuous change

Rangelands have continuously undergone, and are still
undergoing, changes — albeit at different rates and in dif-
ferent ways across the various regions of SSA. Although
generations of rangeland users have lived with change, the
current pace and scale is unprecedented (IIED and SOS Sahel
2010). The response from users has been to adapt livelihood
strategies to cope with new political, economic, climatic and
environmental forces — but the pace of this transformation
has sharply accelerated in recent years (Kratli et al. 2014).

In order to identify causes of unsustainable practices and
to help identify sustainable rangeland management (SRM)
solutions, a conceptual framework is proposed to show
drivers and impacts related to SRM (Figure 4.1). It focusses
on drivers behind land management, their influence on
the choice and implementation of rangeland manage-
ment practices, on the health of the land and the result-
ing impacts on ecosystem services. This framework has,
at its core, a cycle of changes and impacts where SRM is
implemented. It illustrates that this is a dynamic process,
where the impact of a land management practice in turn
influences and changes its drivers. Thus, the altered driv-
ers will lead to a different response, namely a change or
adaptation of management, which in turn will have an
influence on the state and impact - and so on. Additon-
ally, the framework includes the interaction with external
drivers such as global markets (for rangeland products, and
rangeland ecosystem services including carbon sequestra-
tion), policies for conservation (e.g. support for protection
of landscapes and animals), but it also includes the natural
hazards of droughts and floods that are increasingly being
brought by climate change.

Global drivers:

¢ Markets
¢ Policies
¢ Claims

Key drivers behind rangeland management (whether sus-
tainable management or not) have been identified — those
that influence policy and decision-makers, planners, inves-
tors, development agencies and land users in modifying (or
maintaining) systems of land management. Table 4.1 pro-
vides an overview of these key drivers identified from the
analysis of the SLM technologies and approaches and under
discussion in current rangeland debates.

The drivers at global/ international level and local to nation-
al level can be divided into ecological, economic, political/
institutional and socio-cultural factors — and they are either
enabling (stimulating) or hindering (constraining). Drivers
at the global level, as well as external shocks (for example
drought, pests and diseases, insecurity and conflict), have an
effect at the local level and on rangeland users. However,
since in most cases they cannot be effectively influenced by
the rangeland users themselves, they have to be addressed
by coping mechanisms.

4.1.1 Hindering and enabling environment

The analysis of approaches shows that the same condition (e.g.
‘land governance’) can constrain or stimulate an SRM practice
(a specific approach or technology) depending on the situa-
tion and specific context (Figure 4.2a). For example, a law on
rangeland use could support the implementation of a specific
SRM technology, but the same law might hinder another.
A comparison with the global WOCAT database - covering

¢ External shocks

Ecosystem services & human
well-being (impacts) for:

® Production

® Ecology

* People

Local-national
drivers / motivators
and capacities

Local-national drivers including
shocks and extreme events:

¢ Ecological/ natural

* Economic

e Political and institutional
 Socio-cultural

Change
Ecosystem
services & human and Land management
well-being Impacts practices

Health of land resources (state
of degradation; impacts):

* Vegetation

¢ Soil

* Water

¢ Animals

* Biodiversity

Health of land
resources

Land management practices
including sustainable or unsus-
tainable use of vegetation, soil,
water and animals:

¢ Approaches

¢ Technologies

Figure 4.1: Proposed rangeland management framework (drivers-practices-health/ state-ecosystem services).
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Table 4.1: Key drivers and shocks affecting rangeland management.

Global/ international drivers

Ecological e claims on water (within trans-
boundary watersheds) pollution, floods, extreme
e claims for land (acquisition/
grab, nature protection) o
o fires
Economic o market for rangeland products | e market crashes
o market for tourism
Political/ e transboundary policies e political instability
institutional o transhoundary conflicts e insecurity, wars

e land acquisition/ grab

Socio-cultural e transhoundary migration of

people and livestock

clashes

all land uses — shows that rangelands demonstrate similar
hindering conditions: (lack of/ inadequate) ‘knowledge
about SLM’, ‘legal frameworks,’ ‘institutional settings’ and
‘social/ cultural norms’ (Figure 4.2b). But, contrastingly, the
same comparison indicates that rangelands are much more
sensitive than cropland in relation to ‘policies’ (mentioned
in more than 75% of the rangeland approaches compared
with 8% of the global database), ‘collaboration and coor-
dination of actors’ (68%/4%), ‘markets’ (62%/ 8%), ‘land
governance’(62%/ 8%), and ‘workload, availability of man-
power’ (52%/19%). It could be seen that, when the entire
set of documented cases was analysed, these factors were
mentioned much less often. Another clear difference is the
specific mention of multiple factors enabling the implemen-
tation of SRM. In the global database (once again: covering
all land uses and not only rangelands) it is only the ‘legal
framework’ that is commonly mentioned as an enabling
factor. These results highlight the fact that SRM is hindered
by many more issues than other land uses; but also multiple
factors are recognised as being favourable.

The most important hindering condition mentioned in the
SRM approaches is ‘policies’ followed in importance by ‘col-
laboration/ coordination of actors’. Misguided policies place
straightjackets on rangeland management, by leaving little
room for flexibility. Furthermore, rangelands with all the
complex ecological and stakeholder interactions depend
much more on collaboration and coordination of actors to
be successfully managed. The same is true for ‘land govern-
ance’, ‘institutional setting’ and ‘legal framework’, all of
which were mentioned as hindering the implementation of
the technologies in more than 50% of the cases.

As shown in Figure 4.2a, socio-cultural acceptability, suffi-
cient manpower, favourable policies, governance and legal
frameworks, and access to markets for inputs and sales are
preconditions for action. Any technology that reduces work-
loads — and with this requirements for labour — encourages
diversification of investment and activities. Lack of knowl-
edge and technical support, and financial resources, are

Shocks/ extreme events

o droughts, water shortage,

rainfall events, volcanic eruptions
outbreaks of pests and diseases

new laws, agreements

outbreaks of ethnic and other

Local - national drivers

changes in pasture biomass and quality

changes in water resources: rainfall, surface, groundwater
climate change

climate variability and change observed locally

diseases/ pests

wildlife interaction

market and access

alternative income (rangeland products, tourism/
wildlife)

access to financial resources and services

legal framework: tenure, rights and land fragmentation
authorities and institutional setting

multiple claims

local — national governance: rules, regulations
conflicts and political unrest

infrastructure and services

interventions by development agencies

population change and migration

security and conflicts

livelihoods, poverty and market orientation
availability of manpower/ labour, and workload
norms and values

role of women, disadvantaged groups
knowledge, management capacity, and skills
collaboration and coordination of stakeholders

also factors that strongly impede action. Often, exposure
to new ideas and innovations, as well as training, trigger
action and different kinds of financial support permit
action in the first place.

Legal framework is mentioned amongst the top ranking
factors as being hindering and/or enabling: whether it
hampers or helps clearly depends on the specific nature of
the legal framework. Even when rules and laws are in place,
they are commonly not followed - as for example in ‘Inte-
grated approach, Tanzania' and ‘Initiative for animal water
supply, Tanzania’?. Examples of an enabling legal frame-
work are to be found in ‘Community participation in GGW,
Niger’ (page 303), where securing access rights to land and
water resources encourages investment in land restoration.
The legal framework is also positive in ‘Participatory map-
ping, Kenya’ (page 311) and ‘Joint village, Tanzania' (page
319). Tanzania’s legislation, if implemented well, provides
an enabling environment to secure community/ village
rights for both individuals and groups. However, the same
legislation allows village land to be transferred into public
ownership if that is in the “public” or “national” interest:
this then brings insecurity with respect to village land, and
hinders SRM.

Depending on the technology to be implemented, funds
(‘availability/ access to financial resources’) is often a limit-
ing factor. However, where projects are involved, financial
resources are invariably provided - either fully or partial-
ly — and hence this becomes an enabling factor, for at least
as long as the project lasts. Social and cultural issues, as well
as religious norms and values, are also named as hindering
factors on the one hand, but contrastingly as enabling on
the other. Examples are: ‘Transboundary transhumance,
Niger and Benin’ (page 297), where the approach facilitates
the arrangement of social agreements for securing land
resources for livestock keeping, but there are still con-
straints related to the lack of knowledge by herders of the
regulations on mobility across the border. ‘Traditional pas-
toral management forums, Angola’ (page 327) affirms that
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Figure 4.2: Enabling (green) and hindering (red) conditions for the implementation of the technologies applied under
an approach in percent of total number of approaches. (a) over the 42 rangeland approaches (left) and, (b) over the 233
approaches in the WOCAT global database (right). Multiple answers are possible.

there is a clear understanding of the benefits of reactivating
the traditional social structures and management systems.
However, current cultural norms and socio-political systems
hinder this, therefore adaptations need to be applied to
make them viable under current conditions. ‘Kenya Live-
stock Insurance Program (KLIP), Kenya' (page 337) shows
that apart from being the main source of livelihoods, pas-
toralism is a cultural practice that has been passed on from
generation to generation. Pastoralists aspire to protect
their herds from all manner of perils, including drought. On
the other hand, many of them believe that people should
not interfere with God'’s will and doubt whether insurance
is “halal” in the context of Islamic Shariah. Such challenges
have been addressed by KLIP, through awareness creation
and sensitisation in consultation with religious leaders,
insurance companies and the local communities. In ‘Bush
control, Namibia’ (page 229), norms and values are enabling
factors, but the low level of cooperation and information
exchange hinder its implementation. ‘Joint village, Tanza-
nia’ (page 319) holds that the history of collective tenure,
management and sharing of rangeland resources are part
of SRM practices. However, marginalisation of pastoralists
from decision-making processes at local and higher levels
remains a hindering factor.

Take-home messages

SRM is hindered by many more issues than in other land uses; but multiple fac-
tors are also recognised as being favourable.

The most important hindering factors in over half of the documented practices
are ‘policies’, ‘collaboration’, ‘land governance’ ‘'markets’, legal framework’,
‘institutional settings’, ‘knowledge’ and ‘workload'".

If these multiple issues are addressed they can be turned into key enabling fac-
tors underpinning successful implementation of SRM.

! https://qcat.wocat.net/en/summary/2538/
2 https://qcat.wocat.net/en/summary/2589/

4.1.2 Purposes for applying SRM

There are a wide variety of purposes cited for applying the
technologies (Figure 4.3). Most of the SRM technologies
(75%) indicate that taking action against land degradation
is the main purpose — even above ‘improve production’ and
‘create beneficial economic impact’. This is logical, since
the practices described — especially those associated with
projects — specifically address SRM. To be able to improve
production, limiting factors such as land degradation have
to be addressed first.

Around 20% of the cases mention ‘adaptation to and
mitigation of climate change’, ‘disaster risk reduction’ and
‘watershed protection’ as specific purposes. These concepts
may have been unclear to many respondents — or (in the
case of watershed protection) not meaningful at the scale
of the particular technology. Off-site impacts are, cur-
rently, not given adequate attention compared with on-site

Reduce, prevent, restore
land degradation

Improve production

Conserve ecosystem

Preserve/ improve biodiversity
Create beneficial economic impact
Adapt to climate change/ extremes
Reduce risk of disasters

Create beneficial social impact
Mitigate climate change

Protect watershed/ downstream areas

o —
N
o
S
[=]
=)
o

Percent [%]

Figure 4.3: Main purposes cited for applying the technolo-
gies. Several answers possible per case.
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effects, which are more immediately rewarding. On the
other hand ‘conservation of ecosystems’ and ‘protection of
biodiversity’ are evidently a real concern.

Take-home messages

Land users and specialist implementing SRM focus on the following key
concerns in rangelands and related activities: addressing land degradation,
improving production, conserving ecosystems, creating economic benefits and
preserving biodiversity.

Many are also adapting to climate change and extreme events, mitigating
climate change and protecting watershed and downstream areas.

4.1.3 Climate variability, change and extreme events

Analysis of the SRM technologies reveals the perceived
drivers related to climate change that justify the adaptation
or coping strategies offered by the particular technologies
(Figure 4.4).

More than 90% of the cases report an increase in annual
temperature, and more than 40% of cases a decrease in
annual rainfall. A change in annual temperature increases
evapotranspiration (higher loss of water from the soil
surface, and a higher transpiration demand from the veg-
etation). Furthermore, as shown in Figure 2.2a, high tem-
peratures can create heat stress, which interferes with plant
growth and development. As the majority of rangelands are
situated in the drylands, higher temperatures increase their
aridity in most of Sub-Saharan Africa with major implications
for productivity (Lovei et al. 2017, Serdeczny et al. 2017). The
popular perception is that rainfall is decreasing across the
rangelands. However, in Kenya, investigations in one dryland
area generated long-term data that showed an increasing
trend (Schmocker et al. 2015, Kihara et al. 2015, Zougmoré et
al. 2018), despite the perception of land users that rain was
becoming less. This apparent contradiction could be attrib-
uted to the reduced response of the land to rainfall, implying
that despite the same, or better, rains the land appeared no
greener — due to increased evaporation and greater runoff
losses associated with degradation. These losses of water
can be further exacerbated by a proven trend of increasing
rainfall amounts and intensities within single storms and
longer dry spells within rainy seasons (see Box 2.1). Of course,
it might also be explained by the fact that people, by nature,
tend to be pessimistic about the climate.

Gradual climate change

decrease | increase

Annual temperature

Annual rainfall

40 20 0 20 40 60 80 100

Percent [%]

Figure 4.4: Percent of all technologies perceiving gradual
climate change over the last 10 years.

In the last 10 years, ‘droughts’ are perceived as the most
important and increasing climate extreme in the loca-
tions where SRM is practiced (>60%) (Figure 4.5). This
trend is confirmed by the drought frequency map (see
Figure 2.4). Sub-Saharan Africa in general will have to deal
increasingly with, and adapt to, drought incidences and
lengths in the future. The second most important climate
extreme mentioned is ‘local rainstorms’ (more than 40%).
Change in rainfall regimes and intensities were perceived

Drought

Local rainstorm
General floods
Local windstorm
Land fire

Local thunderstorm
Flash floods
Epidemic diseases
Insect/ worm infestation
Heatwave

Local hailstorm
Local sandstorm
Local tornado

Cold wave
Landslide

Forest fire
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Percent [%]

Figure 4.5: Climate-related extremes and disasters observed
in the last 10 years where the technologies are applied.

to increase ‘general floods’ (30%), ‘flash floods’ (9%) and
‘local hailstorms’ (6%) — indeed all can be devastating
when they occur in drylands. ‘Local windstorms’ (32%) and
‘sandstorms’ (4%) were also said to be increasing. Often
combined with drought and heatwaves (6%), this can
exacerbate ‘land fires’ (14%). Livestock disease in general
(‘epidemic disease’ 9% and ‘insect/ worm infestation’ 7%)
are relatively seldom mentioned as problems. Agricultural
Sector Risk Assessment from Senegal are presented in Box
4.1. All these climate-related extremes and disasters can be
considered as external shocks to land use and management.

Box 4.1: Senegal - agricultural sector risk assessment

In Senegal a risk assessment and prioritisation survey showed
that the main risks in the livestock sector based on severity,
frequency and impact ranks were: risks associated with bush
fires (ranked 1), followed by risks linked to animal health
and diseases (2"), rainfall (37), markets (4t), conflicts (5t") and
plagues of locusts (ranked 6th and last) (Wane et al. 2016).

The impact of climate change is likely to lead to systemic
changes in the Sub-Saharan rangelands, the nature and
magnitude of which is currently only poorly understood.
The projections with respect to growing aridity do not look
promising for most of SSA. Increased aridity will inevita-
bly put more stress on the rangelands, its resource — and
its management (see Figure 2.5). The main strategies to
cope with the impacts of climate change at local level are
forms of adaptation through avoiding impacts or building
resilience. Mitigation of climate change can only help at
a regional or global level: nevertheless many adaptation
measures simultaneously confer a degree of mitigation (see
Chapter 5.2).

Take-home messages

Climate change, and climate-related extreme events are serious issues to be
addressed in SRM

Thus a major aim is to increase the resilience against shocks and extremes: first
and foremost are drought, floods and wind storms.
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4.1.4 Markets, finances, infrastructures and services

Marketing diversity of livestock and non-livestock
rangeland products: In the drylands of SSA, production
systems are centred on the rearing and marketing of livestock
and animal products. Some practices include commercialised
forms of livestock-keeping oriented to large domestic and
regional export markets, and smaller scale livestock-keeping
for subsistence and local marketing combined with crop
production and other rural activities. However, these systems
are often complemented by a broad range of non-livestock
livelihoods and productive activities. Not all rangeland user
focus on animals alone — “non-livestock rangeland products”
(NLRP) including the service sector (for tourism), and both
cosmetic and medicinal produce, constitute a growing part of
a wider political economy in the drylands (see Chapter 2.1.3).

Accessibility to attractive markets for buying and sell-
ing of livestock: Despite livestock production being key
in SSA, markets for livestock in the region are faced with
significant price disincentives. These disincentives arise from
issues related to market inefficiencies, such as exploitation
by middlemen, high transport costs, government taxes and
fees imposed on cattle trekkers, lack of market infrastructure,
financial and technical service constraints, and inadequate
market information system (Aklilu 2002, Ahuya et al. 2005,
Muthee 2006, Makokha et al. 2013). Given the challenges
facing livestock markets and rural households to improve
their livelihoods, rural households are likely to explore the
possibilities of more profitable uses such as conversion to
crop farming, land leases, or sales to immigrant crop farmers
(Markelova et al. 2009).

Fair prices for all rangeland products: The ability of
rangeland users to raise their incomes also depends on their
ability to compete effectively in the market. For example in
the approach ‘NRT Livestock to Markets, Kenya’ (page 351)
a local, equitable and reliable market for a large number

Box 4.2: Mugie resource sharing and livestock to markets
programme, Kenya

Mugie conservancy is a private company covering nearly 20,000
hectares. It is involved in ecotourism, wildlife conservation
and livestock production. Selected livestock are bought from
the communities, then fattened and marketed by the Mugie
conservancy management on a ‘resource sharing’ basis — gen-
erating income for both the conservancy and the community.
This encourages the development of local value chains and
market-based incentives for better rangeland management
and animal husbandry outside the conservancy area.

https://qcat.wocat.net/en/summary/3762/

(Henry Bailey)
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Figure 4.6: Access to services and infrastructure where the
technology is applied.

of cattle has been provided to build resilient livelihoods
for local pastoralists. The model works to first buy cattle
from NRT-affiliated conservancies, these cattle are sold on
weight and grade. It attempts to embrace a more market-
driven approach. Another example of a livestock to markets
programme is presented in Box 4.2.

Access to financial resources and services: For large
landscape ‘pastoral’ and ‘agropastoral’ systems, livestock
represent, overwhelmingly, the most important form of
financial capital for pastoralists. They are the primary
source of pastoral income, savings, loans, investments and
insurance. Social networks assist in sharing, buffering and
minimising risks related to this single-asset economic sys-
tem under such uncertain conditions. Threats to the herd or
to the clan are therefore serious blows to pastoral financial
capital. Variations in market prices and problems also repre-
sent major financial threats. Lack of access to other sources
of income - such as government employment — can also be
perceived as evidence of injustice, as the Touareg rebellion
in the 1990s attested (Nori et al. 2005). For ‘bounded’ and
‘pastures’ systems privately owned ranches and farms have
more opportunities for access to financial resources.

Access to Infrastructure and services: According to the
analysis in Figure 4.6, ‘employment’ and ‘financial services’
are poor and are seen to be the most pressing issues con-
straining the implementation of SRM. Only around 4 to 12%
considered the situation of infrastructure and services to
be good in the areas where the technologies are applied.
Availability of ‘drinking water and sanitation’, ‘education’,
‘health’ and ‘roads and transport’ were rated slightly better
than financial and technical assistance, or access to markets
and opportunities for employment.

Take-home messages

Even though access to markets and improving marketing are a key factor in
SRM — either hindering or helping —only a few documented practices have
addressed and improved the market situation or facilitated access to financial
resources. This needs further attention.

Infrastructural services in rangelands are only rarely considered good. Improve-
ments in infrastructure are a prerequisite for the future of SRM.
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4.1.5 Policies, claims, tenure and rights

As noted already, polices — or their absence — hinder the
implementation of SRM in 75% of the practices analysed
under these guidelines, though in 55% of cases they were
seen to enable implementation (note: in some case vari-
ous policies had different effects, thus the total adds up
to more than 100%). Lack of policies, existing policies not
effectively implemented, or new policies that are in direct
contradiction to traditional and customary systems and not
consistent with the needs of different rangeland users, all
hinder SRM. Two critical issues underlie the problem of
missing policies: a knowledge gap and power imbalance.
Lack of knowledge hinders an objective view of the merits
and demerits mainly of existing pastoral systems, while the
power imbalance is responsible for pastoral people not
being sufficiently organised and therefore unable to advo-
cate their arguments (ODI 2009).

National and transboundary policies

Policies are not just applicable locally or nationally: interna-
tional transboundary agreements are increasingly needed
to regulate rangeland use across different countries. The
reduction and hindrance of transboundary movements and
livestock corridors has served to stimulate the creation of
various pastoral codes at national and sub-regional levels,
supported by clear land use rights (AU-IBAR 2015). In recent
years, a number of pastoral laws or “codes” have been intro-
duced defining pastoralists’ rights in several countries. These
laws recognise mobility as a key feature of the large land-
scape ‘pastoral’ and ‘agropastoral’ systems. However, these
laws have a spin-off on the ‘bounded, ‘parks & reserves’ and
‘pastures’ systems. Implementation of the laws and codes
has often lagged behind, however, constrained by cumber-
some bureaucracies and weak enforcement mechanisms
(de Haan and Cervigni 2016). The African Union has also
developed its “Livestock Development Strategy for Africa
2015 - 2035". However, here the prevailing trend is towards
commercialisation; some call it ‘'modernisation’ in livestock
production (AFSA 2017).

Although policy direction is important, implementation of
policies is a fundamental problem. With increased political
presence and lobbying, stronger laws centred around good
grazing management structures may emerge. However,
much of the movement to preserve pastoral rights and
the sustainable management of rangelands is encouraged
through civil society organisations or local government,
without the backing of national policy or law. Different
regions are now considered in the following.

West Africa

Several Sahelian countries have passed pastoral laws or
codes that support mobility and cross-border transhumance
and define the rights of pastoralists, including Mauritania
(2000), Mali (2001), Burkina Faso (2003), and Niger (2010)
and the Economic Community of West African States (ECO-
WAS) Decision A/DEC.5/10/98 and Regulation C/Reg.3/01/03
(Dyer 2008).

The ‘code pastoral’ (pastoral code) of Niger attempts
effective regulation of pastoral production on rangelands.
However, there are reservations that this pastoral code of
Niger, meant to regulate rangeland management in the
mainly pastoral areas, has not been effective, and was
implemented too late (Oxby 2011). On the positive side
however, pastoral codes: (i) give herders rights over the
common use of rangelands and priority rights over resourc-
es in their “home areas”; (ii) provide greater recognition

of customary tenure arrangements; and (iii) reduce the
need to manage conflict at the local level. Niger's pastoral
code recognises that: “mobility is a fundamental right of
herders and transhumant pastoralists”. Rights in pastoral
lands generally remain precarious and are not recognised
by many institutions (HLPE 2011), especially those rights
that govern the strategically important areas of lowlands,
riparian zones, valleys and wetlands, forests, and pastoral
reserves (Ickowicz et al. 2012). For example the approach
‘Transboundary transhumance, Niger and Benin’ (page 297)
aims at the appropriation and application by the multiple
stakeholders of the community legislation on transbounda-
ry transhumance - as adopted by the Economic Community
of West African States (CEDEAO). Issuing International Cer-
tificate of Transhumance (CIT) help to create the conditions
for conflict-free access to resources for livestock keeping in
Niger and northern Benin.

East Africa

Several efforts have been made by implementing projects
and programmes to promote the use of the African Union
(AU) Policy Framework on Pastoralism, the Framework and
Guidelines on Land Policy in Africa, and the Voluntary
Guidelines on the Responsible Governance of Tenure as key
reference documents for pastoral policy development.

Issues that need to be addressed as priorities are improved
tenure security, a closer role for pastoral communities in
rangeland management, equal access to pastoral resources
for women and other vulnerable groups, the establishment
of processes for the resolution of cross-boundary disputes,
and improved resource-use technologies and promotion of
participation of pastoral communities in decision-making
processes (African Union 2013).

In Kenya, the most recent policy change, with the acknowl-
edgment of community land in the national Constitution
and the adoption of the Community Land Act (2016), pro-
vides positive direction for the management and tenure
of the remaining community grazing areas. Within the act
there is provision for the sustainable management of graz-
ing, while encouraging broader movement of pastoralists
within and between community areas through reciprocal
grazing agreements among communities. In addition, the
Wildlife Act of 2013 includes provision for wildlife conserv-
ancies, which across much of Kenya have been a key tool in
encouraging the improved use of natural resources, includ-
ing grazing management. However, despite recent strides,
much of Kenya’s broader strategies and policy direction
relating to country-wide development, such as the National
Land Strategy and the LAPPSET (Lamu Port, South Sudan,
and Ethiopia Transport Corridor) developments, do not
acknowledge the importance of pastoralists and livestock
production for the local or national economies. Under these
plans, many pastoral areas are labelled as ‘undeveloped’
and embrace large-scale planned infrastructural and devel-
opment projects (Mwangi and Ostrom 2009).

In Uganda, national policy has taken strides towards support-
ing pastoral production systems, yet the implementation
and detail is missing. For example, the current government
has effectively subsidised the conversion of rangelands into
agricultural areas through the provision of free tractors and
materials to farmers. There is some positive policy in Ugan-
da: Section 47 of the National Environment Act (1995), for
example, provides for the sustainable management and use
of rangelands, and The National Land Policy (2013) provides
for the establishment of appropriate agro-ecological zones,
pastoral resource areas and maintenance of an equitable
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Box 4.3: Transfrontier conservation areas: ‘Peace Parks’

Transboundary collaboration is becoming increasingly impor-
tant as evidenced by the increased number of Transfrontier
Conservation Areas (TFCAs) and transboundary protected
areas (TPAs) throughout Africa (for example in the Great Lakes
Region), extensive transborder ecosystems (West-Arly-Pendjari
Ecosystem (Burkina Faso, Niger, Benin); Karamoja Ecosystem
(Uganda, Kenya, Ethiopia and Sudan), and the Somali Ecosys-
tem (Somalia, Ethiopia, Djibouti, and Kenya) and transborder
wildlife conservation initiative such as the Serengeti-Maasai
Mara Ecosystem (SMME) (AU-IBAR 2015) and Kavango-Zame-
bzi Transfrontier Conservation Area (TCA) (Angola, Botswana,
Namibia, Zambia and Zimbabwe).

The Southern African Development Community (SADC) Pro-
tocol on Wildlife Conservation and Law Enforcement of 1999
defines a TFCA as “the area or component of a large ecological
region that straddles the boundaries of two or more countries,
encompassing one or more protected areas as well as multiple
resource use areas”. The Protocol commits the SADC Member
States to promote the conservation of shared wildlife resources
through the establishment of transfrontier conservation areas.

“I know of no political movement, no philosophy, and no ideology which does not
agree with the peace parks concept as we see it going into fruition today. It is a
concept that can be embraced by all. In a world beset by conflict and division, peace is
one of the cornerstones of the future. Peace parks are building blocks in this process,
not only in our region, but potentially the entire world.” Nelson Mandela, 1997

http://www.peaceparks.org/story.php?pid=100&mid=19; https://www.peaceparks.org/about/our-journey/

West — Arly — Pendjari, whc.unesco.org (Namoano Georges, © Parc
National d'Arly).

balance between use of land for pasture and agriculture.
However, this has not yet been implemented under the
National Development Plan (Byakagaba et al. 2018).

In Tanzania, policy and legislation differ over the rights
and importance of pastoral production and livelihoods.
The National Strategy for Growth and Reduction of Poverty
(2004) acknowledges pastoralism as a livelihood, and encour-
ages efficient utilisation of rangelands resources — empow-
ering pastoral institutions. However, other policy, such as
the Rural Development Strategy (RDS) 2001, pushes for the
sedenterisation of pastoralists. In addition, more recent
policy, such as the National Livestock Policy (2006), under
Vision 2025, urges the commercialisation of livestock pro-
duction in the pastoral sector. This has also encouraged
sedenterisation and individual pasture ownership. Addi-
tionally, Kilimo Kwanza ("agriculture first”), the Tanzanian
plan to transform the agricultural sector has little support
for pastoral management of rangelands. Furthermore, gov-
ernmental initiatives to confiscate cattle from Kenyans in
northern Tanzania, coupled with the registration of Tanza-
nian pastoralists, may further reduce mobility and decrease
pastoral resilience.

Southern Africa

Policies (and to some extent, legislation) can be in direct
conflict with the customary systems of management upon
which rangeland management is based. Control of access
to, and management of, dryland resources under tradi-
tional institutions has, over time, been weakened mainly by
unsupportive national policies.

Kavango Zambezi Transfrontier Conservation Area
(www.kavangozambezi.org).

International regulations, such as those imposed on import
of beef into the lucrative EU market, have resulted in the
erection of veterinary cordon fences that disrupt wildlife
migration and have contributed to rangeland degradation.
This is further exacerbated by the carving up of communal
land into leasehold ranches and the segregation of land
use into well-intentioned but poorly thought-through
zoning as part of land use planning. On the positive side,
the partial devolution of wildlife and forest resources to
conservancies and community forests has reinstated some
incentives for improved management of natural resources.

Rangelands span local and national political boundaries,
necessitating sharing of resources and ecosystem services.
This implies the crucial need for integrated land use plan-
ning at various scales and links to be drawn with trans-
boundary agreements.

Transboundary natural resource management is impor-
tant, not only in promoting sustainable natural resource
management, but also for stronger regional and sub-
regional integration and cohesion, as well as reducing
cross-border tension: hence the alternative name of '‘Peace
Parks’ (used especially in Southern Africa). The core pur-
pose of the Peace Parks Foundation is to enable a balance
or harmony between conservation and consumption,
between man and nature (Box 4.3).

Multiple claims and land acquisitions/ ‘land grab’
Increasing pressure on rangelands from internal and exter-
nal investors and the diversity of interests between various
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Box 4.4: Jatropha as a biofuel

Between 2005 and 2009, there was keen global enthusiasm
for the shrub jatropha, which many investors, government
actors and NGOs perceived as a ‘miracle’ crop. The reason was
simply that plant-based alternatives were looked upon as the
answer to shortages of fossil fuels: these were the “biofuel
boom years”. Thus jatropha was ideal: rich in hydrocarbons,
it thrived in dry environments and could readily be processed
into biodiesel. Plantations were established on a large-scale
in Kenya, Mali, Mozambique and Tanzania. Ghana generated
a great amount of interest too. Here, a number of private
companies were ready and eager to make substantial invest-
ments in jatropha farming. Indeed Ghana was set to host a
million hectares of plantations under agreements between the
government and foreign-owned companies. But, as with many
such speculative enterprises, the sector collapsed - failing to
realise the initial over-optimistic projections. A start was made,

but unforeseen hurdles and barriers proved insurmountable.
The lands acquired through the traditional authorities and
Ghanaian middlemen were fertile lands that were, in most
cases, under active use by the community for grazing and crop
farming: thus conflict could not be avoided. Furthermore, very
considerable initial capital was needed, high volumes had to
be rapidly achieved, and to compound this, the global financial
crisis of 2008 led to many investors pulling out due to lack of
funds and fears of volatile oil prices. Low levels of learning
and knowledge-sharing between jatropha niche actors in the
country, alongside weak public R&D support, reduced access to
locally specific technical and managerial information. Rather
than land users being involved they were alienated. All-in-all
the jatropha ‘mirage’ in Sub-Saharan Africa proved to be a
salutary lesson in how not to develop the drylands.

Nygaard and Bolwig 2017; http:/news.trust.org//item/?map=jatropha-biofuel-push-in-ghana-runs-up-against-protests;
https://beahrselp.berkeley.edu/blog/land-grabbing-and-jatropha-boom-in-ghana/

12-months-Jatropha plantation — Smart Oil (Pietro Fabeni).

actors at various levels, and between interests in conserva-
tion (for ‘green’ purposes) and exploitative investments, can
lead to conflicts and constraints on rangeland management
(Box 4.4). Of all the concluded agricultural deals in Africa,
70% are in SSA, out of which a substantial share is in the
rangelands (see Chapter 2.1.5). This underlines the impor-
tance of large-scale land acquisitions as a driver of land use
change in the rangelands.

The loss of large parts of the rangelands to outside players
represents a systematic, increasing, weakening and fragmen-
tation of pastoral systems that has important consequences
well beyond the pastoral economy as such (Kratli et al. 2014).

Tenure, rights and land fragmentation

Figure 4.2a shows that around 55% of the documented
approaches consider land tenure and rights (‘legal frame-
work’) as enabling and 58% as hindering to the implemen-
tation of SRM technologies. In a particular context, certain
rights can be both beneficial and adverse — for example
in ‘Restoration of game migration routes, Namibia’ (page
367) on the one hand rights to benefit from wildlife are
enshrined in the Nature Conservation Ordinance of 1975
but on the other hand the very same Ordinance disallows
the registration of private nature reserves.

As noted previously, land and water use rights can be an
important driver behind implementing, or not taking up, a
technology. An example that shows where such rights can
enable implementation is ‘Social Tenure Domain Model
(STDM), Kenya’' (page 141), where innovative mapping tools
are used to assess different tenure systems.

Jatropha seeds from Ghana (Jatrophaworld.org).

An example where lack of rights hinders implementa-
tion is: ‘Mugie Livestock to Markets, Kenya’ (see Box 4.2).
In this case, laws encourage sub-division of rangelands
into small units that are unviable in terms of maintaining
essential ecosystem services or economic use. The ‘Chyulu
Hills Community REDD*, Kenya'? highlights the problem of
management of different parts of the landscape by various
authorities following different laws: this leads to confu-
sions and conflicts that hinders the implementation of SRM.

Land use rights documented are mainly communally organ-
ised (35%) followed by individual/ rights (31%) (Figure 4.7).
Water use rights are mainly communally organised (31%)
with open access unorganised use rights a little less (21%).
According to Figure 3.12, most of the individual (and leased)
land use rights are found in ‘small-scale settled pastures’, as
well as ‘agropastoralist’ systems.

Due to an increase of multiple claims over rangelands,
compounded by increasingly limited resources, land and
water use rights play a key role in enabling or hindering
implementation of SRM. There are basically two catego-
ries of rights: formal/ legal rights and informal/ customary
rights. In some situations these two rights are in conflict.
Efforts to harmonise the two - e.g. by formalising custom-
ary rights — can remove obstacles to successful spreading
of SRM: see for example the technology ‘Dedha grazing
system, Kenya’' (page 149). Another example of formalising
customary rules is the effort to ensure wide dissemination
of community legislation governing the management of
transhumance practices, and thus enabling conflict-free
and sustainable access to resources for livestock keeping, as
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Figure 4.7: Land and water use rights where the technolo-
gies are applied in percent of total number of technologies.
Several answers possible per documented technology. NA =
data not available.

described in the approach ‘Transboundary transhumance,
Niger and Benin’ (page 297). Furthermore, due to the
highly variable and unpredictable availability of rangeland
resources, inbuilt adaptive flexibility plays a key role: for
example special arrangements for different seasons and for
emergency situations (typically, extreme droughts).

The context of many pastoral societies in SSA is chang-
ing and so is the role of women in these societies (Flintan
2011b). In many instances, changes to pastoral communities,
for example those based on greater commercialisation,
further marginalise agropastoral female livestock keepers
(Esenu and Ossiya 2010). However, the role and resource
rights of women are being increasingly accommodated in
new laws and codes with the aim of removing gender bias
as an obstacle to change.

e Under the new Kenya Land Act, gender equity is a given
right and protects women'’s access to matrimonial proper-
ty and land. Within the same law, women can also inherit
land from their parents (previously, only male children
were entitled to inherit property) and contributions to
accrual of property including non-monetary contribu-
tions is now taken into account during divorce. Under the
Community Land Act, 2016 also in Kenya (where many
rangelands fall under communal management), gender
discrimination is not permitted. Through marriage, men
and women gain automatic membership to the commu-
nity, and thus to community resources, which only ceases
in case of divorce®.

e The Ethiopian National Action Plan for Gender Equal-
ity 2006-2010 (MoWA 2006) identified severe gender
inequalities especially in pastoral and agropastoral soci-
eties. The plan called for specific measures to increase
gender-balanced representation within the political and
public sphere with special attention to women in pastoral
regions.

e The African Union’s policy document on pastoralism is the
“Policy Framework for Pastoralism in Africa”. Strategy 1.5
specifies that the role and rights of women in pastoral
communities is to be strengthened (African Union 2010).

The absence of clarity with respect to land and water rights,
government policies on sedentarisation, and the trend
towards land privatisation, all encourage settled systems

that lend themselves to crop production and more intensive
forms of livestock keeping within integrated systems, in
place of traditional mobile pastoralism (Woodhouse 2003,
Sonneveld et al. 2010, Awgachew et al. 2015). Land titling is
favoured by many current global development cooperation
efforts, leading to fencing and fragmentation (Lovschal et
al. 2017).

Common types of fragmentation - all of which trans-
form habitats — include residential and urban develop-
ment, establishment of ranches, commercial/ large-scale
agriculture, conservancies, small-scale agriculture and per-
haps unexpectedly, encroachment by invasive plant species
(Flintan 2011a), for example Prosopis spp in Kenya, Ethiopia,
Somalia and Sudan® (see Box 4.10 Woody Weeds). Agricul-
ture compartmentalises rangelands by introducing fences
and water channels and by utilising dry season grazing
lands as farms (Kariuki et al. 2018). Land fragmentation is
a direct threat to both wildlife conservation and pastoral
mobility (AU-IBAR 2015).

Pastoralists sometimes encourage land subdivision when
they want to protect their land from agriculturalists and
conservationists, or when there is uncertainty over the
leadership and effectiveness of communal land tenure.
The outcome of land privatisation is a decline in exclusively
pastoral systems, increased sedentarisation and livelihood
diversification (Kariuki et al. 2018).

In the Sahel, settled families have increasingly privatised
resources, putting more pressure on herders, while in East
Africa there is growing subdivision of rangelands - ‘land-
scape fragmentation’ — that has led to declines in wildlife
and livestock numbers (Mwangi 2009, AU-IBAR 2015).
The impact of these trends has been to increase conflicts,
impoverish herders and has led to further degradation of
the environment (AU-IBAR 2015).

Take-home messages

A series of policies and pastoral laws have been approved and in general they
support SRM. Implementation should focus on adherence to the laws and the
proper interpretation and implementation in practice.

Efforts to clarify and formalise customary rights and harmonise them with
formal legal rights are rewarding in terms of SRM

The issue of mobility against sedentarisation must be continuously addressed
and questioned.

Multiple and especially transboundary claims over rangelands need to be
addressed and solved to avoid pastoral use becoming increasingly marginalised

Land grabs must be addressed and reduced in the rangelands.

Tenure, land and water rights are a key challenge to SRM: clarity on tenure and
rights and finding practices that work well is the starting point.

Care must be given where different tenure and rights — communal, individual or
open access — apply to separate parts of the rangelands.

Due to increasing claims over rangelands, compounded by decreasing resourc-
es, land and water use rights play a key role in enabling SRM.

A critical issue regards droughts and the need for emergency grazing grounds
or access to fodder supply and /or fair markets to sell animals.

The role and rights of women are increasingly being accommodated in new laws
and codes. Nevertheless, gender bias needs further attention.

* https://qcat.wocat.net/en/summary/3426/
* http://kenyalaw.org/kl/fileadmin/pdfdownloads/Acts/CommunityLandAct_270f2016.pdf
5 http://satg.org/wp-content/uploads/2017/11/Prosopis_Updated_Final2.pdf
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4.1.6 Population, migration, conflicts and livelihoods

Population increase and migration

The growing population, and current levels of malnutrition,
in most African states will require a massive and continuous
increase in agricultural production over the coming decades
(see Figure 2.6). There is an expected population growth
of 3% per year for pastoralists and 2.5% for agropastoral-
ists, assuming the same ownership patterns, and based
on a “business-as-usual” scenario characterised by current
policies (de Haan and Cervingi 2016). Touré et al. (2012)
recorded an increase in the overall rural population of the
West African drylands of 2.4% per year between 2005 and
2010. Almost all countries in Sub-Saharan Africa need to
increase agricultural production. Land shortages are one
inevitable consequence, where farming communities “spill-
over” into rangeland areas in search of cropland (Liniger et
al. 2011). Thus crop production is encroaching into range-
lands together with rapid urbanisation, which often occurs
on the best alluvial land, alongside perennial water sources.
If rangelands remain marginalised, with marginal services,
and marginal opportunities — the younger generation will
simply move away, leaving women and older people behind.
Therefore, even if population density does not increase as
predicted, the composition of people in terms of age and
gender will continue to alter throughout the entire Sub-
Saharan rangeland crescent. This is a strong driver of change
with respect to land use and its management.

It is often assumed that migration from rural to urban areas
and the resulting concentration of populations in cities
will ease the pressure on natural habitats. In many remote
parts of SSA's rangelands, out-migration and subsequent
concentration of people in urban areas has indeed reduced
populations, thus leading to reduced rates of resource use:
but closer to rural centres (with better infrastructure) and
urban areas, the population of rangelands is still growing.
Furthermore, land speculation by wealthy urban residents —
encouraged by lack of land-use planning and control — has
also driven the loss and fragmentation of rangelands close
to towns and cities in Ethiopia, Kenya, and Uganda. In West
Africa, the increased demand for food in cities has incen-
tivised some groups to convert forests to agricultural fields
to meet this demand. These examples underline the fact
that any relief from pressure on habitats from rural-urban
migration may be overtaken by the increased demand for
food and other natural resources from rapidly growing Afri-
can cities (GUneralp et al. 2018).

Figure 4.8 demonstrates that internal climate migration is
likely to increase in Sub-Saharan Africa under three climatic
scenarios — due to lower water availability and crop pro-
ductivity, alongside rising sea level and storm surges. Two
factors may be driving this. First, Sub-Saharan Africa is par-
ticularly vulnerable to climate impacts, especially in already
fragile drylands and along exposed coastlines. Second, the
region’s agriculture sector, which employs a significant por-
tion of the labour force, depends on rainfall for almost all its
crop and livestock production (Rigaud et al. 2018).

In East Africa, where aridification is predicted to remain
stable, or to decrease, due to increasing rainfall (see Figure
2.2b, Figure 2.5 and Table 2.1), pastoral and rangeland areas,
as well as semi-natural and wildland areas may see climate
in-migration owing to improved water availability. This will
potentially lead to spatially concentrated climate migration
hotspots. The south-eastern highlands of Ethiopia may also
be an in-migration hotspot. Increasing population in these
already densely populated and mostly semi-arid to arid
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Figure 4.8: Projected total numbers and shares of internal
climate migrants in Sub-Saharan Africa under three sce-
narios by 2050: “pessimistic reference scenario” (high green-
house gas emissions combined with unequal development
pathways); “more inclusive development” (similarly high
emissions, but with improved development pathways);, and
“more climate-friendly” (lower global emissions combined
with unequal development) (Rigaud et al. 2018).

areas will thus require substantial adaptation interventions
in rangeland management to ensure sustainability (Rigaud
et al. 2018). For the remaining part of Sub-Saharan Africa
aridification is predicted to increase re-enforcing pressures
on outmigration.

Labour and workload

In more than 50% of the approaches the higher workload
and lack of manpower are reported as hindering SRM,
while 45% actually cited a reduction of the workload and
associated need for manpower under the new technology/
ies as being an enabling or stimulating factor (see Figure
4.2a). Often cited reasons for labour constraints are out-
migration and HIV-AIDS.

Sub-Saharan Africa is home to only 12% of the global
population, yet accounts for 71% of the global burden of
HIV infection®. East and Southern Africa is the region hard-
est hit by HIV. Countries mostly affected are South Africa
(25%), Nigeria (13%), Mozambique (6%), Uganda (6%),
Tanzania (6%), Zambia (4%), Zimbabwe (6%), Kenya (6%),
Malawi (4%) and Ethiopia (3%)’.

Security and conflicts

Data analysis shows that in almost 45% of the documented
technologies conflict, was an issue (Figure 4.9). Furthermore,
in almost 55% of the documented approaches, conflict mitiga-
tion was cited as an issue. Many conflicts within the rangelands
are actually between groups of pastoralists competing for
the same resources of grazing and water: and this situation is
getting increasingly serious. Other conflicts — perhaps better
publicised — are between pastoralists and farmers. Although
conflict mitigation was not often the primary motivation
behind SRM (though around 35% of the approaches it was: see
Figure 4.30), it was influenced - showing that often conflict, in
its diverse forms, may be a root cause and an underlying driver
of improved SRM. Since conflicts are often about human rela-
tionships, approaches to improved SRM, rather than technolo-
gies themselves, would be most appropriate to tackle these
problems. In the ‘Community based rangeland management,
Kenya' (page 287) involvement of customary institutions has
contributed to mitigation and resolution of conflicts. ‘Farmer-
managed natural regeneration (FMNR), Kenya'® brings local
stakeholders together for a dialogue and solving conflicts e.g.
between livestock keepers and farmers.
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Figure 4.9: Conflict mitigation as a driver directly or indirectly
addressed in the technologies and approaches. Number of
cases indicated in bars.

Traditional natural resource access rules are rapidly chang-
ing. These were often based on a symbiotic relationship
between crop farmers, who benefit from manure and the
availability of draught animals as well as meat and milk, and
pastoralists, who profit from crop residues, stubble grazing,
and barter of their products for grain. However, in many
areas, crop farmers are increasingly investing in livestock,
while simultaneously pastoralists are taking up cropping as
herd sizes fall below the minimum to sustain their house-
holds. The symbiotic relationship between crop farmers
and pastoralists is, therefore, eroding. Furthermore, both
groups are losing land to expanding agribusiness and real
estate development. As a result, increasing competition for
access to water and dry season grazing is marked by occa-
sional outbursts of violence (de Haan et al. 2016)

Livelihoods, poverty and market orientation
Livelihoods in the rangelands, as has been noted, are
diverse. Furthermore, there is a distinct disparity in wealth,
between the few with substantial herds and the many with
a small number of livestock.

In order to better understand drivers originating from the
livelihoods of the people, a number of characteristics about
the households and their market orientation have been
analysed, based on the rangeland practices documented
(Figure 4.10).

Scale of land use:

e Around half of the documented cases cover small-scale
land use, about one fifth cover medium — and one fifth
cover large-scale land use. However, this may not be
representative of the different rangeland use systems
in the SSA rangelands, where large-scale and medium-
scale account for the largest area.

e Thus there is a bias towards reporting on small-scale
practices, as already pointed out in Chapter 3.1.3.

Relative level of wealth of land users:

e Almost 50% of the land users that have applied SRM
technologies are poor or very poor. Consequently they
need support, or they have to implement low cost prac-
tices.

e Only 6% are considered rich or very rich: they can invest
and reap benefits themselves. Livelihood systems are
diversified. About one third of the cases declared an
average level of wealth. The main economic opportu-
nities are livestock, trade, and emerging activities and
services such as oasis agriculture and tourism.

Market orientation:

e Over all technologies, the highest percentage (42%) is
characterised by mixed (subsistence/ commercial) market
orientation, followed by subsistence (32%) then com-
mercial (16%).

Individual or group implementation:

e About the same number of SRM practices are imple-
mented by individuals (42%) as by groups (38%). The
rangeland use systems that integrate crop production
depend more on individual land users than systems
based solely on livestock production.

e Furthermore, ‘collaboration/ coordination of actors’ was
cited as being one of the top hindering factors (Figure
4.2a). This is to be expected, as effective rangeland
interventions mean communal and multi-stakeholder
involvement and large-scale coverage. Responding to
this requirement, there is a new movement emerging
which organises and legitimises groups and associa-
tions. These include pasture user groups, group ranches,
cooperatives and user associations (Box 4.5). The goal is
to overcome constraints to investment and detrimental
changes in rangeland management.

Gender - role of women:

e Most of the technologies are applied jointly by men and
women (60%) compared to men alone (22%). Women,
perhaps unsurprisingly, rarely apply SRM technologies
independently.

e However, with changing dynamics, especially men leav-
ing for urban areas in search of employment, women
are increasingly finding themselves in positions of day-
to-day decision-making, but seldom make major deci-
sions such as sale of land. This outmigration of men is,
however, leading to a ‘feminisation’ of agriculture and
rangeland management (though seemingly less so), but
with little associated decision-making power. This sce-
nario, therefore, has implications on both labour and
management.

Age of land users:

e In 35% of the technologies ‘middle-aged’ land users
carry out the main role in livestock rearing/ range
management activities, followed by ‘youth’ (18%) and
‘elderly’ (5%).

e However, the results show a picture contrary to what
might be predicted. The expectation would be more
and more outmigration and diversification of income by
‘'middle-aged’ and the ‘youth’, leaving behind ‘elderly’
land users to carry on with the lead role in livestock rear-
ing. However, the documented results show that this has
not happened - at least not yet, or at least in the areas
analysed.

¢ https://www.avert.org/professionals/hiv-around-world/sub-saharan-africa/overview/
7 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4893541/
7 https://qcat.wocat.net/en/summary/1834/
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technologies. Several answers possible per documented technology. NA = data not available.

Take-home messages

Population growth and migration are still major drivers of change in land use
and rangeland management.

Outmigration, especially of young males, tends to lead to feminisation in several
rangeland use systems. Practices more focused on gender and reduced labour
input have higher rates of successful implementation.

There is increasing migration of people predicted due to aridification especially
in Western and Southern Africa.

Security and conflict resolution is reported to be a key issue in half of the cases
and thus represents a top priority.

There is a bias on reporting (and supporting) of small-scale practices which
cover a small proportion of the rangeland. Large-scale mobile systems are less
supported as they may be too complex and demanding for projects.

Implementators should consider that more than half of the rangeland users
implementing SRM are considered poor to very poor: they need support to
implement SRM, or they have to implement low cost practices.

Successful practices are implemented by both individuals (especially where crop
production is integrated) and groups.

There is a new movement towards organising and legitimising pasture user
groups and associations, group ranches, and cooperatives.

4.1.7 Knowledge and capacity

Access to SLM knowledge and technical support was men-
tioned in more than 50% of the approaches as hindering
implementation of technologies and in slightly less than
45% as enabling (see Figure 4.2a). Knowledge was often
seen as insufficient and limiting.

¢ Valuable traditional knowledge is continuously being
lost, but it could be argued that it is no longer applicable
to the same extent as before, since many of the challeng-
es to rangelands are new. But it is widely agreed that loss
of traditional knowledge, and poor integration with new
ideas and concepts, constrains adaptation to changing
conditions in the rangelands (Jandreau and Berkes 2016).

e Knowledge about recent experiences, innovation and
research are not sufficiently shared.

¢ Land degradation processes in rangelands are still (even
after decades of concern) not well understood, and short-
comings in knowledge have contributed to poorly informed
interventions — even leading in some cases to increased
degradation. Knowledge gaps result from a limited under-
standing of rangeland ecology (Davies et al. 2015).
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Box 4.5: Emergence and advocacy of pastoral associations

In West Africa at regional level, the Billital Maroobe Net-
work (“Reseau Billital Maroobe”) for livestock keepers and
pastoralists works to defend the interests of its members. The
network is convinced that pastoralism, based on spatial and
seasonal mobility, represents an essential form of production
through its economic, social, cultural and ecological contribu-
tion to arid and semi-arid areas.
http://www.maroobe.com/index.php

The East and Southern Pastoralism Network aims to
empower pastoralists in Eastern and Southern Africa to sus-
tainably improve productivity and livelihoods, while making
their voices heard through effective communication, advocacy
and legitimate demand for services and resources from policy
makers. http://pastoralistsesa.org/.

At community level in East Africa there is the Pastoralist
Forum Ethiopia whose mission is to bring positive changes in
the livelihoods of pastoralists through their own and members’
capacity building, promoting commercialisation and entrepre-
neurship, research and technology transfer, networking and
partnership, good governance and climate change adaptation
http://www.pfe-ethiopia.org/about.html.

Dodoth Agro-Pastoralist Development Organisation
(DADO) in the triangular board areas of north-eastern Uganda,
north-western Kenya and south-eastern South Sudan is a com-
munity based organisation (CBO), which provides livestock
extension services and other related efforts to bring peace
and reconciliation among the ethnic groups in north Karamoja.
http://www.dadoug.org/

The Mainyoito Pastoralists Integrated Development
Organisation (MPIDO) of Kenya is an organisation working
with the Maasai indigenous peoples with a mission to promote,
facilitate, and create an enabling environment for securing
human rights, including natural resources rights, for sustain-
able livelihoods among the pastoralist Maasai Society.
http://www.indigenousclimate.org/index.php?option=com_content&view
=article&id=61&Itemid=79; https:/mpido.org/.

The Pastoralist Development Network of Kenya’'s mis-
sion is to lobby for the inclusion of the pastoralist agenda
in mainstream development, with the vision of a prosperous
pastoralist society.

http://www.pdnkenya.org/

(Reseau Billital Maroobe)

Training and capacity building to improve SRM knowledge
and skills at different levels and extension services are suffer-
ing from decreasing financial support in many countries with-
in SSA. Furthermore, constraints include shortage of trained
personnel, and inadequate advisory and extension services.

Take-home messages

Improving knowledge is key in successful SRM. Poor understanding of land
degradation and its consequences needs special attention.

Training and capacity building at all levels to support planning and implementa-
tion of SRM emerge as a major need.

A wide variety of drivers seem to be important for range-
lands. The magnitude, combinations and change of these
drivers make rangeland management especially challenging.

Rangelands throughout Sub-Saharan Africa are currently
subject to three major new, additional or aggravating pres-
sures: (1) increasing demands and claims on rangelands
(driven by land demand for agriculture and nature conser-
vation), (2) habitat fragmentation (changes in land use and
land use rights) and (3) climate change (altered rainfall and
seasonality patterns).

East and Southern Pastoralism Network (Rayofungi).

Policy is very important but not always well thought-
through and not always implemented even when on the
books. However, new and more enlightened policies are
emerging on the one hand (rights to land and passage;
transboundary agreements etc.) and on the other hand
customary law is beginning to be accepted as legitimate.
Conflicts and security play an important role in policy for-
mulation, especially at national level.

The following presents an analysis of the SRM practic-
es — technology and approach - in the context of respond-
ing to the drivers discussed above (see Figure 4.1). While not
meant to provide an exhaustive and comprehensive descrip-
tion of all options available, this section seeks to showcase
most promising practices for upscaling. These are presented
by groups.
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4.2.1 Sustainable rangeland management technology
groups

In the following, the five SRM technology groups (TGs) (see
Chapter 3.2.1) will be further characterised based on the
analysis of the cases available for SSA. The SRM TGs are:

Enabling mobility and access to grazing - TG1 (5 cases)
Controlled grazing and seasonal plan grazing -
TG2 (11 cases)

Range improvement - TG3 (38 cases)

Supplementary feeding - TG4 (6 cases)
Infrastructure improvement - TG5 (9 cases)

Origin/ introduction of the technology: In the technol-
ogy groups ‘range improvement’, ‘supplementary feeding’
and ‘infrastructure improvement’ the technologies were
predominantly introduced by projects (Figure 4.11a). In ‘ena-
bled mobility’ and ‘controlled grazing’, where ‘pastoral’ and
‘bounded’ systems are involved (see Figure 3.14), i.e. covering
larger areas, the technologies implemented are also based
on traditional practices or are innovations by land users.
Improvements in infrastructure are also often applied large-
scale, but because they frequently involve high establish-
ment costs and need maintenance, funding through projects
or subsidies is often necessary. ‘Research’ was mentioned as
being integrated into around one third of the cases docu-
mented under ‘supplementary feeding’ and one fifth of the
cases of ‘range improvement’ and ‘enabled mobility’.

Stage of intervention: In ‘enabled mobility’, prevention
and reduction are the focus of addressing land degrada-
tion. In controlled grazing and infrastructure, improvement
inventions are done almost evenly at all stages (Figure
4.11b). ‘Range improvement’ and ‘supplementary feeding’
(e.g. cut and carry) are primarily implemented to reduce
land degradation or restore land - but obviously both lead
also directly to improved production as a result. These two
groups directly manage the range, in contrast to ‘controlled
grazing’ where the range is managed through the grazing
of livestock and/or wildlife.

SRM measures: WOCAT disaggregates technologies into
specific measures in order to help understand how these
technologies function and what type of intervention is
needed (Box 4.6). Measures implemented together are com-
plementary, combine different functions, enhance each
other’s effectiveness and create synergies. The type of meas-
ure is an indication of what inputs, efforts and investments
are involved.

Technologies pertaining to the groups entitled ‘enabling
mobility’ and ‘controlled grazing’ are established mainly
through management measures (Figure 4.11c). Both groups
are large-scale, and the measure is effected basically
through management of grazing by livestock and wildlife.
In ‘Ecological monitoring, Mauritania’ (page 135, monitor-
ing guides implementation of corrective measures through
specific management regimes (for instance prohibition of
grazing). The management of concentrated livestock, either
by daily combining livestock from all households into a sin-
gle herd to be driven to different designated portions of the
communal grazing area as in ‘Combined herding, Namibia’
(page 173), or on half of the available area for a full year as
in ‘Split ranch grazing, Botswana’ (page 165), promotes opti-
mal range recovery. Some paddocks are grazed the whole
year to prevent grassland maturation and the consequent
grazing pressure maintains the grassland in an immature,
high-quality state, while resting the other half allows opti-

Box 4.6: Categories of SLM measures by WOCAT

agronomic measures

e are associated with annual crops

e are repeated routinely each season
or in a rotational sequence

e are of short duration and not per-
manent

vegetative measures

e involve the use of perennial grass-
es, shrubs or trees

e are of long duration

structural measures

e often lead to a change in slope
profile

e are of long duration or permanent

management measures

e involve a fundamental change in
land use

* involve no agronomic and structural
measures.

Combinations of several measures are common and may comprise any two or
more of the above measures

mal recovery from the previous full year’'s grazing. In ‘Il
Ngwesi Holistic Management, Kenya’ (page 157), grazing in
villages is planned for the rains, then “bunching” and mov-
ing of all animals in herds is practiced during the dry season.
Denuded land is recovered by a “boma” (corral) technology:
i.e. strategic corralling of animals overnight, and reseeding
(a vegetative measure).

‘Range improvement’ and ‘supplementary feeding’ are
based mainly on vegetative measures, but are often com-
bined with specific management, structural and agronomic
measures. For example, firebreaks to stop the progression
of fire into large areas of grazing land, and bush thinning to
stimulate the re-growth of grasses, are of paramount impor-
tance for protecting and securing grazing — as described
in ‘Firebreaks, Niger’ (page 195), and ‘Bush thinning and
biomass processing, Namibia’ (page 229), respectively. In
'‘Grass reseeding, Kenya’ (page 215), the vegetative measure
is combined with a structural measure in the form of furrows
capturing rainwater where it falls, to increase availability of
water for emerging seedlings.

‘Infrastructure improvement’ clearly consists, by definition,
mainly of structural measures. An example is ‘Forage Chris-
tine, Burkina Faso’ (page 263), where a main well with sub-
mersible pump is combined with a secondary well, which
is equipped with a hand-operated pump are installed for
watering livestock in the dry season. However, to a lesser
extent (than the previous two technology groups) it can be
combined with management as well as vegetative measures.
In the 'Vallerani system, Burkina Faso’ (page 183), a special
tractor-pulled plough constructs micro-catchments for the
sowing of indigenous species.

The natural environment of the SRM technologies is char-
acterized with respect to:

Climate: Most of the SRM technologies documented are
found in the semi-arid regions of SSA: the next most com-
mon locations are those that border these regions: drier
(arid) zones, and wetter (sub-humid) regions (Figure 4.12c).
‘Enabled mobility’ is clearly the group that is most relevant
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Figure 4.11: (a) origin/ introduction of the technology, (b) stage of intervention of the technology and (c) SLM measures applied
in the technology by SRM technology groups. Several answers possible per documented technology. NA = data not available.

to the driest areas (semi-arid and arid) of the rangeland;
here four out of the five practices documented experience
annual rainfall below 500 mm (Figure 4.12b). Only one case,
located in the mountainous zone of Kenya, has rainfall
above 1000 mm. With respect to ‘controlled grazing’, more
than 70% of the cases have rainfall below 500 mm. ‘Range
improvement’ is evidently seldom applied in the driest
areas: the majority of such interventions are implemented
in semi-arid and sub-humid areas. ‘Infrastructure improve-
ment’ was recorded mostly in the semi-arid drylands, where
water supply was a common intervention. ‘Supplementary
feeding’ logically predominates in the sub-humid and humid
areas with an annual rainfall of 750 to 1500 mm: in these
areas fodder crops can be most readily grown.

Slope: All the technology groups show, by far, the highest
number of examples on flat to gentle slopes, except the
supplementary feeding practices which spread into the roll-
ing to hilly areas, typical of the more humid regions where
they are concentrated (Figure 4.12d). However, mountainous
areas provide most valuable water and fodder resources
especially during droughts (e.g. ‘Il Ngwesi Holistic Manage-
ment, Kenya’, page 157).

Soil organic matter in rangelands has already been iden-
tified as low to medium (see Figure 3.11). This applies to all
technology groups (Figure 12e). Only in controlled graz-
ing are the cases mostly under soil with medium levels of
organic matter. The few cases with high soil organic matter
content are within the supplementary feeding and infra-
structure groups — again typical of the higher rainfall areas
with better soil fertility.

Species diversity was reported highest in controlled graz-
ing and lowest where ‘range improvement’ and ‘supple-
mentary feeding’ was applied — in areas with more intense
land use and less biodiversity (Figure 12f). In the other SRM
technology groups, species diversity was generally medium.

Surface water availability under all SRM technology
groups mostly reported to be medium to poor: this is to be
expected from the rangelands (Figure 12g).

Groundwater availability in the ‘enabled mobility’ and
‘controlled grazing’ groups, is a constraint as the level of
the groundwater table is deep (> 50 m) (Figure 12h) and this
prevails in the ‘pastoral’ rangeland use system and in the
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9 https://qcat.wocat.net/en/summary/4029/
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Table 4.2: Establishment costs (estab.) and maintenance costs (maint.) in USD per year of the different inputs in relation to the
technology groups. TG1-TG4 show costs per ha and TG5 per technology implemented at single site (e.g. a dam, a water point, a

slaughterhouse).

Groups enabling mobility - range improvement -_
161 1G3
estab. maint. estab. maint. estab. maint. estab. maint. estab. maint.
Labour 3 0 43 61 548 106 133 93 268 176
Equipment 5 0 26 20 104 " 39 0 277 69
Planting material 0 0 0 0 252 85 125 3 5 52
Fertilizers, biocides 0 0 0 0 14 14 15 0 0 0
Construction material 0 0 30 13 148 19 13 0 256 17
Others 8 0 0 1 260 2 49 0 0 18
Total avg 17 0 99 94 1325 237 373 96 805 332
std'dev 23 0 207 149 2800 744 281 189 1252 240
median 17 0 0 19 250 37 391 3 112 242
min 0 0 0 0 0 0 3 0 53 150
max 33 0 600 430 9899 3837 652 432 2250 604

‘bounded’ systems. Groundwater table are closer to the sur-
face in ‘supplementary feeding’ and ‘infrastructure improve-
ment’ in the wetter areas of the rangelands.

The human environment of the of SRM technologies
is characterized by:

Land use rights are most frequently communal (Figure
4.13b): this is true of 100% of the cases assigned to ‘ena-
bled mobility’ under ‘pastoral’ and ‘agropastoral’ rangeland
use systems (see Figure 3.14). Communal organisation was
also the highest in the ‘infrastructure improvement’ group,
where interventions are often expensive and hence less fea-
sible under individual land use or where the land is leased.
Individual land use rights are most frequent in ‘supple-
mentary feeding’ and ‘controlled grazing’, which are often
small-scale activities.

Water use rights in the cases documented are mainly open
access and communal: typical of classical rangelands (Figure
4.13¢). Individual and leased water use rights are most preva-
lent in the controlled grazing SRM technology group, which in
turn is often applied under ‘bounded’ rangeland use systems
(see Figure 3.14). Ranches are either private or are managed by
a group of persons with individual land and water use rights:
for example, group ranches in Kenya.

Scale of land use varies considerably across the different
technology groups, except for ‘enabled mobility’ where
large-scale rangeland management is (naturally) pre-
dominant (Figure 4.13d). Small-scale land use systems are,
however, the most common in all other groups, and are
particularly prevalent in ‘range improvement’ and ‘sup-
plementary feeding’: again this is to be expected, as these
are undertaken where land use is relatively intensive and
integrated with crop production. ‘Controlled grazing’ and
‘infrastructure improvement’ are, to a large extent, scale-
independent.

Market orientation: The commercial sector dominates
‘controlled grazing’ (Figure 4.13e). This group is mostly
applied in ‘bounded’ rangeland management systems — and
commercial ranches are clustered here. For example, the
“Mara Beef” company uses their own private land - Naretoi
farm — as well as partnering with the Enonkishu Conserv-
ancy, to cross high quality beef breeds with local herds,
and sell the beef onto high-end supermarkets and restau-

rants through their own abattoir ("Mara Beef, Kenya’, page
345). The Livestock to Market Program (LTM), a partner-
ship between Northern Rangeland Trust (NRT), NRT affili-
ated conservancies, and two private conservancies was also
designed to build resilient livelihoods for local pastoralists
through providing a local, equitable, reliable and fair mar-
ket for a large number of cattle ("NRT livestock to markets,
Kenya’, page 351). In the technology ‘Supplementary fod-
der for dairy cattle, Uganda’ (page 253) milk production is
exclusively for the market. All other technology groups are
mainly mixed, or subsistence.

Off-farm income is generally less than 10% of the total (Fig-
ure 4.13f). The implication is that rangeland users depend very
closely on their livestock, on supplementary crop production,
and in some areas on non-livestock range products (NLRP),
which are also considered on-farm income (see Chapter 3.1.3).
An exception is the ‘controlled grazing’ technology group
where off-farm income of between 10 to 50% is common,
resulting mainly from wildlife, and thus tourism, being part
of the system. In ‘Borana ranch grazing, Kenya's, livestock
production is combined with conservation and tourism, which
generates 10-50% of off-farm income.

Costs of inputs needed for establishment and
maintenance:

‘Range improvement’ and ‘infrastructure improvement’ are the
most demanding groups in term of establishment costs, as they
require high labour input, costly equipment, and construction
material to implement the technologies as well as to maintain
them (Box 4.7, Table 4.2). Labour is the main requirement for
maintenance. ‘Range improvement’ needs initial investment
in plant materials, for example for reseeding of grass and its
‘maintenance’. ‘Supplementary feeding’ shows a medium to
high level of need for labour and plant material. Fertilizers,
and probably less so biocides, may also contribute to costs in
the ‘range improvement’ and ‘supplementary feeding’ groups.
Regarding ‘enabled mobility and ‘controlled grazing’, these
groups are ‘undemanding’ to implement and maintain, as they
don’t require much labour or input costs.

However, it has to be noted that the results discussed above
do not constitute a full set of data. Only the cases that have
given their costs per hectare are comparable. Cases that
could not give costs per area but reported costs per well (e.g.
‘Securing pastoral mobility, Chad’, page 127 or per km of
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firebreak (e.g. ‘Manual opening of firewalls, Mauritania’),

Box 4.7 Definition of costs by WOCAT

Establishment costs are defined as those specific one-off,
initial costs which are incurred during the setting up of the SRM
technology. These investments are made over a period of time
that can last anything from a few weeks to three years. These
costs typically include labour, purchase or hire of machinery
and equipment, seedlings.

Maintenance costs are those that relate to maintaining
a functioning system. They are regularly incurred and are
accounted for on an annual basis. In general these are made
up of labour, equipment and agricultural inputs.

etc. are not comparable. In addition, technologies that indi-
cated costs, which are prohibitively expensive were exclud-
ed from the analysis as they are not realistic candidates
for widespread upscaling. The latter are three: ‘Combating
invader plants, South Africa’" with total establishment costs
of USD 23,420 per ha, 'Reshaping gullies, South Africa’?
with total establishment costs USD 88,430 per ha and ‘Anti-
erosion measures, Burkina Faso’® with total establishment
costs USD 1,182,515 per ha.
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Take-home messages

‘Range improvement’ and ‘supplementary feeding’ directly manage the range,
in contrast to controlled grazing where the range is managed through the graz-
ing of livestock and/or wildlife.

‘Range improvement’ is generally implemented in semi-arid and sub-humid
areas, while ‘supplementary feeding’ predominates in the sub-humid and humid
areas where fodder crops can be most readily grown.

Even though most of the rangelands and their use is in the flat lowlands, moun-
tains and hills provide valuable resources during droughts.

Costs are hard to compare: in many technologies inputs are not fully reported
and some calculate by area — but others by unit of infrastructure (wells; fire-
breaks etc.). Some technologies are prohibitively expensive.

Land use rights are most frequently communal: all of those cases assigned
to ‘enabled mobility’. However, individual land use rights are much the most
frequent in small-scale systems.

Water use rights in the cases documented are mainly open access and commu-
nal: typical of classical rangelands.

Scale of land use varies considerably except for ‘enabled mobility* where large-
scale rangeland management is predominant.

The commercial sector dominates ‘controlled grazing' typical of commercial
ranches. All other technology groups are mainly mixed, or subsistence.

Off-farm income is generally less than 10% of the total except where wildlife,
and thus tourism, are part of the system.

4.2.2 Sustainable rangeland management approach
groups

The four SRM approach groups (AGs) (see Chapter 3.2) will
be further characterised based on the analysis of the cases
available for SSA. The SRM AGs are:

Community based NRM

(Natural Resource Management) — AG1 (9 cases)
Land & water use planning

(medium to large-scale) - AG2 (26 cases)
Marketing & alternative income - AG3 (5 cases)
Wildlife & nature tourism — AG4 (2 cases)

Origin of the approach: The documented approaches,
just as the technologies, were mainly introduced or promot-
ed by projects and to a lesser extent through ‘innovation’
and ‘tradition’. In the ‘land & water use planning’ group, a
few traditional approaches were documented, such as tra-
ditional governance and pastoral user groups (‘Traditional
pastoral management forums, Angola’ (page 327), 'Empow-
ering Dedha institutions, Kenya'* and ‘Collective manage-
ment, Mauritania’’®). This illustrates a bias towards project
approaches being recorded, as they have the resources, the
motivation and the information about what is happening;
this is very different compared with traditional and innova-
tive practices, where it is difficult to find contributors with
in-depth knowledge about how they function.

One of the keys to successful implementation is to recog-
nise the origin of SLM approaches. Many projects build
on already existing SRM technologies and approaches and
adapt and develop them further: this is increasingly the
case, and in stark contrast to 50 years ago. Because most
of the reported cases are derived from projects implies
that there is still substantial knowledge and experience
about traditional, localised and innovative practices that
has not yet been tapped. This information is still missing.
Despite a specific effort to find more traditional and inno-
vative cases, it was only possible to reach a small sample
within the limited resources and time for the compilation

of these guidelines. Even project implemented experiences
are rarely available in an easily accessible or comparable
format. It would be ideal, if it were possible, to track back
the origins and evolution of SRM practices to shed light on
their applicability and how they have adapted, or not, to
changing conditions.

Stakeholder involvement: Land users and SLM specialists
in all four SRM approach groups are reported as the main
stakeholders involved (Figure 4.14). NGOs and government
agencies are also involved except in the ‘marketing & alter-
native’ income group, where the private sector is dominant.
International organisations are also well represented in all
four groups. Since rangeland management is complex and
challenging - combining different livelihoods, and requir-
ing various skills —land users and livestock keepers can
often benefit from outside expertise and support. Multi-
stakeholder involvement and dealing with their diverse aims
and objectives is key to successful implementation of SRM.

Under ‘community based NRM’, decisions on the selection
of the technology were taken mainly by land users support-
ed by SLM specialists, or alone as an independent initiative.
In the ‘land & water use planning’ and the 'marketing &
alternative income’ groups, it was most common that all
relevant actors took part in the decision making process.

Land user and community involvement in different
phases: In more than 55% of the cases, land users and
local communities have been interactively involved in all
phases of the approach (Box 4.8), most particularly in the
planning phase (in almost three quarters of the cases;
Figure 4.15). External support is sometimes needed in the
implementation phase as a subsidy or an incentive to trig-
ger initial action. Land users are almost always part of
the implementation phase, either interactively (64%), or
through self-mobilisation (17%). In the monitoring phase,
land users were interactively involved or self-mobilised in
two-thirds of the cases, though they were passive or not
involved at all in a quarter. This stage is key in conferring
a feeling of responsibility, and land users should always

Box 4.8: Definition involvement of local communities by
WOCAT

Self-mobilization: means that local people participate by
implementing their own initiatives independently of external
institutions. They may interact with external institutions to
obtain resources and technical advice, but they retain control
over how resources are used.

Interactive: means that local people and the project team
jointly analyse the situation, jointly develop action plans and
form institutions, and jointly decide on the use of resources.

External support: means that local people participate in
return for food, cash, or other material support.

Passive: means that local people participate by being informed
what will happen or has already happened. They may also par-
ticipate by being consulted or by answering questions, but they
do not decide.

10 https://qcat.wocat.net/en/summary/2090/
" https://qcat.wocat.net/en/summary/1374/
"2 https://qcat.wocat.net/en/summary/3917/
" https://qcat.wocat.net/en/summary/614/

" https://qcat.wocat.net/en/summary/4013/
' https://qcat.wocat.net/en/summary/3720/
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Figure 4.14: Stakeholder involvement in the implementation of the approach by SRM approach group - in percent of total
number of approaches within each group. Several answers possible.

be involved. It hardly needs to be re-emphasised that high
levels of involvement and active roles of land users in all
stages of implementation is fundamental to the success of
upscaling SRM. This is essential to create a better sense of
ownership — and to ensure continuation of activities after
external support has been withdrawn. All efforts should
support their involvement while simultaneously building
their capacities to initiate further SRM initiatives that are
appropriate, and adapted to changing conditions.
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Figure 4.15: Involvement of land users and local communi-
ties in the different phases of the approach. Percentages
indicate the proportion of involvement within each phase.

Technical and financial support: The support needed
and most demanded in the documented approaches was
for capacity building, and for monitoring and evaluation
(Figure 4.16). In ‘Integrated management of savannah,
Tanzania''®, knowledge acquisition and skill development
was achieved through extension advisory services, demon-
stration plots, and on-the-job and action based training.
In ‘Pastoralist field schools, Ethiopia’ (page 279) hands-on
experimental and participatory learning improve liveli-
hoods and resilience of pastoral communities.

Given the fact that knowledge has been stated as being one
of the top constraints to successful implementation of SRM,
the value and importance of capacity building and training
cannot be overstressed. Advisory services were provided
only under ‘community based NRM’, but it is heartening
to note that research was an integral part of the approach
in all four groups. Financial and material support were
received by land users for implementing the technology
in every group, but to a varying extent: half of the cases
under the ‘land & water use planning’ group, 60% under
‘'marketing & alternative income group’, 78% under ‘com-
munity based NRM’, but all cases under ‘wildlife & nature
tourism’. Since most of the technologies are project-based,
this nature of support is to be expected. In all four groups,
organisational development is missing and the indication is
that this issue was not an objective of the projects. This is a
paradoxical finding as institutional set-up was stated to be
an important hindering factor.

Cost and investments: Annual budgets for SRM diverge
widely (Figure 4.17), indicating the very wide range and
scale of approaches; these include, for example, traditional,
innovative and project-supported approaches and corre-
sponding technologies and different scales from local to
transboundary to joint village approaches.

Under ‘community based NRM' a wide spectrum of annual
costsare involved, with 35% lyinginthe USD 10,000 — 100,000
range and almost 20% between USD 100,000 and 1,000,000.
‘Land and & water use planning’, although large-scale and
expected to be more costly, indicated lower budgets than
in ‘Community based NRM’, ranging between USD 2,000
and 100,000. ‘Marketing & alternative income’ and ‘wildlife
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Table 4.3: Examples from the four approach groups with different annual budget size.

Annual Budget usD 10,000-100,000

Community based NRM ‘Social Tenure Domain Model (STDM), Kenya'

(AG1) (page 141)

Land & water us planning ‘Joint village, Tanzania’

(AG2) (page 319)

Marketing & alternative ‘Mugie Livestock to Markets, Kenya'

income (AG3) (https://qcat.wocat.net/en/summary/3762/)
(page 351)

Wildlife & and nature tour- | 'Holistic rangeland management and tourism,

ism (AG4) (page 359)

nature tourism’ are on the more expensive side. Some exam-
ples of documented approaches are shown in Table 4.3.

Accurate compilation of costs for the implementation of
SRM is a major challenge. It is quite common that some costs
are forgotten such as those for building institutional and
human capacity - ‘software’ for rangeland management.

Costs for implementation, especially for the establishment of
SRM, is a key constraint. Thus the first choice options should
be those which require low levels of investment, building
on (as far as possible) what is already on-the-ground. Com-
munity based approaches generally have this advantage.
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Figure 4.16: Technical and financial support provided by the
approach in percent of total number of approaches within
each approach group. Several answers possible.

60 ‘
< 2,000
2,000-10,000
M 10,000-100,000
x40 B 100,000-1,000,000
€ M > 1,000,000
S [ NA
&
20
0
Community Land & water Marketing & Wildlife &
based NRM use planning alternative income  nature tourism
AG1 AG2 AG3 AG4

Figure 4.17: Annual budget in USD of the SRM component
of the approach in percent of total number of approaches
within each approach group. NA = data not available.

usD 100,000-1,000,000

‘Combating erosion and climate change adaptation, Burkina Faso’
(https://qcat.wocat.net/en/summary/1882/)

‘Stabilisation through conservation approach, Kenya'
(https://qcat.wocat.net/en/summary/4025/)

‘Kenya Livestock Insurance Program (KLIP), Kenya'
(page 337)

Kenya' | ‘Restoration of game migration routes, Namibia’
(page 367)

However, clearly, as with the technologies, costs should be
related to the benefits of the investments. If, compared with
the costs, the benefits are much higher than current prac-
tices then further investments can be justified. Obviously,
the level of investment in the interventions depends on the
available financial resources of land users and projects. Cost-
benefits are discussed further in Chapter 4.4.

Subsidies are costs not borne by land users, and can be an
important incentive and motivating factor. Over a third of
the documented approaches did not receive any subsidies,
with the exception of the ‘wildlife & nature tourism’ group
(Figure 4.18). Of the ‘marketing & alternative income’ group,
not one of the six cases subsidised labour — in contrast to
the other approach groups (> 30% of the cases). However,
one fifth of the cases received subsidies for equipment,
agricultural inputs — such as seeds — and infrastructure.

Take-home messages

In most cases, land users and local communities are interactively involved in all
phases of the approach; most particularly in the planning phase. This proves to
be a prerequisite for successful implementation of SRM.

Since rangeland management is complex and challenging, land users and live-
stock keepers can often benefit from outside expertise and support. This is an
opportunity for valuable project interventions.

Another key to successful implementation is to recognise the origin of
SLM approaches. Increasingly many projects build on already existing SRM
approaches and technologies, adapt and develop them further.

Multi-stakeholder involvement is key to successful implementation of SRM.

Capacity building and support for monitoring and evaluation are top priority
in all AGs.

Organisational development is missing as an objective of the projects. This
is a paradoxical finding as institutional set-up was stated to be an important
hindering factor.

A wide spectrum of different technologies and approaches
have been identified. Dividing technologies and approach-
es into groups helps to focus on specific types of problems
and targeting solutions. It furthermore helps to streamline
actor involvement, SRM measures and investments.

'® https://qcat.wocat.net/en/summary/1315/
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Each land management practice, and change in practice,
has an impact on the rangeland’s resources: on the soil,
the water, the vegetation and the animals it carries. In
the following, various impacts of SRM technologies on the
"health” (or “state”) of the land are analysed and discussed.
Dependent on the technology, these impacts may be nega-
tive — continuing and accelerating land degradation if the
practices are not adapted or suited to the particular site
where applied — or alternatively impacts may be positive,
reducing degradation, restoring land, or preventing land
degradation where the land is still healthy if the practices
fulfil the criteria of SRM. Indicators of the health of the
land’s resources on-site are presented in Table 4.4 and are
further elaborated in this chapter. Impacts of land manage-
ment also affect health of land off-site (see Chapter 4.4).

4.3.1 SRM addressing land degradation

The main purpose/ objective of applying SRM technolo-
gies is to reduce, prevent and/or restore land degradation
(see Figure 4.3). The practices documented show that the
urgency of addressing land degradation in the rangelands
is recognised, and it is being specifically targeted.

Biological degradation of the vegetation cover is a major
problem cited in all groups, followed by soil erosion by
water (Figure 4.19; Box 4.9). The exception is the ‘enabled
mobility’ group where water degradation is perceived
to be as important as biological degradation (the two
major degradation factors limiting livestock production).
‘Infrastructure improvement’ technologies also address
water degradation through, for example, weirs that span
the entire width of a valley to spread floodwater over the
adjacent land area (‘Water spreading weirs, Chad’'"’). Soil
erosion by wind appears to be more of an issue in the
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‘controlled grazing’ group, as does soil fertility in the ‘range
improvement’ group.

Water degradation (decrease in water quantity and/or
quality) is found throughout the SRM technology groups,
but perhaps because it is generally accepted as inherent
and inevitable in the drylands it does not appear to be the
main focus of the technologies. However, given that soil
erosion by water (and accompanied loss of runoff) is such a

Box 4.9: Types of land degradation as defined by WOCAT

d o Soil erosion by water

(e.g. gully erosion, mass move-
ments/ landslides, loss of topsoil/
surface erosion)

Soil erosion by wind
(e.g. loss of topsoil, deflation and
deposition)

Chemical soil deterioration
(e.g. fertility decline and reduced
soil organic matter, soil pollution,
salinization)

Physical soil deterioration
(e.g. compaction, sealing, waterlog-
ging)

Biological degradation

(e.g. reduction of vegetation cover,
loss of habitats, increase of pests/
diseases)

Water degradation

(e.g. change in quantity of surface
water, decline of surface water
quality)
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Table 4.4: Key indicators of rangeland health related to degradation and impacts of rangeland management technologies

(WOCAT Technology Questionnaire 2018).

Aspect of land resources | Land degradation type

Vegetation
quantity biomass decline

e Biological degradation: detrimental effects of fires

Soil e Soil erosion by water and wind

e Physical deterioration: compaction, sealing and crusting

e Chemical deterioration: fertility decline
e Biological degradation: loss of soil life

Water o Water degradation: aridification

o Water degradation: change in quantity of surface water
o Water degradation: change in groundwater/ aquifer level

Biodiversity
species composition

Animal health (pest
and diseases)

serious problem, then logically water degradation should also
be cited - as the two go hand-in-hand. Chemical (fertility)
and physical (compaction) deterioration are also issues
that are addressed via the SRM technology groups - given
varying, but in general low, importance.

Closerinspection of the different degradation types addressed
by technologies in Figure 4.20 reveals the following:

For vegetation, a reduction of cover is the major prob-
lem under all technology groups. This represents a loss of
biomass - most importantly perennial grass cover — and thus
reduced forage availability. Furthermore, there is degrada-
tion in the quality of the biomass and species diversity decline
indicated in all groups. This compounds the problem. Not
only is there less biomass but it is of poorer quality: the impli-
cation is a loss of forage/ fodder resources for livestock and
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Figure 4.19: Major forms of land degradation in Sub-
Saharan Africa addressed in the different SRM technology
groups (in percent of the number of technologies within
each technology group). Several answers possible.

e Biological degradation: reduction of vegetation cover and

On-site impact indicators
(In bold issues that are addressed)

e Soil cover (retained/ improved)

¢ Vegetation cover (retained/ improved)

¢ Biomass, above ground C (retained/ improved)
¢ Invasive alien species (reduced)

* Soil loss/ erosion (reduced)

¢ Nutrient cycling (improved)

¢ Soil organic matter/ below ground C (improved)
¢ Soil crusting and sealing (reduced)

e Soil compaction (reduced)

e Soil moisture (improved)

e Water quantity (conserved)

e Water quality (improved)

e Surface runoff (regulated)

e Surface evaporation (reduced)

e Ground water table/ aquifer (recharged)

* Biological degradation: loss of habitats, quality and e Plant diversity (increased)

e Animal diversity (increased)
¢ Habitat diversity (increased)

e Biological degradation: increase of pests and diseases e Pests/ diseases (reduced)

wildlife. It is also associated with invasion by forbs, shrubs
and trees - frequently unpalatable and of little economic or
biodiversity value — both native and alien (Box 4.10).

Reduced cover leads to additional negative impacts: com-
paction, sealing and crusting, resulting in increased runoff,
and erosion by water and wind. Thus, addressing vegeta-
tion degradation must be seen as the key priority. Vegeta-
tion — comprising the grass and herbaceous layer beneath
the bushes and trees (where present) — is the basic resource
of the rangelands.

Degradation due to fire appears to be only seen as an issue
in the ‘controlled grazing’ ‘infrastructure improvement’
groups (mentioned in around 30% of the cases). Do fires
impede or improve pastures? Probably either, depending on
the frequency and the heat of the fire, and the context in
which it is used (Box 4.11; see Chapter 2.1.9).

Soil loss due to erosion by water is, in all groups, the most
commonly perceived degradation type that technologies
are designed to address. Considering that most of the
rangelands are in the drylands, it seems paradoxical that
the most serious problem is runoff causing serious erosion,
but lack of vegetation cover at the beginning of the rainy
season explains this phenomenon. Soil erosion by wind
is also seen an issue, but less than erosion by water in all
technology groups except under ‘enabling mobility’, where
it is absent. Soil fertility decline is an issue that is addressed
to a certain extent in all technology groups, but particu-
larly in the ‘range improvement’ group. Soil compaction is
more prominent in the ‘infrastructure improvement’ group,
where it is mentioned in more than 40% of the cases.
Micro-organisms within the soil itself constitute a factor
that has not been documented or analysed here, but this
aspect of below-ground biodiversity is of immense impor-
tance to maintenance of soil health.

7 https://qcat.wocat.net/en/summary/1537/
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Figure 4.20: Land resources and related land degradation types reported from the areas where SRM tech-
nologies are implemented (in percent of the number of technologies within each technology group).

All soil degradation types threaten the productivity of veg-
etation. However, any soil degradation also affects water
availability: first by reducing rainwater storage in the soil,
as a result of crusting and sealing, which reduces infiltration
and increases runoff; secondly by reducing the soil’s water
storage capacity. This leads to a vicious cycle of degrada-
tion, where vegetation degradation increases soil degrada-
tion, which leads to further vegetation degradation — and
so on in a descending spiral (Box 4.12). A fundamental chal-
lenge for SRM is to break out of this cycle.

Water: Aridification may be accelerated by climate change,
but the more urgent issue is aridification caused by people
through poor land management. The vicious cycle depicted
in Box 4.12 shows how the soil is deprived of precious rain-
water: increased runoff and greater evaporation of water
from the barren soil surface lead to more arid conditions. A
very considerable, but unperceived, loss of water is direct
evaporation from the surface or the top soil, amounting
to 60-80% of the rainfall in areas with sparse grass cover
(Liniger et al 2011). This is a shockingly large loss of precious
rainwater in water-scarce rangelands. However, aridifica-
tion due to reduced soil water availability/ moisture is only
reported from around 20% of all technology groups. In
the ‘enabled mobility’ groups the focus is more on surface
water availability, and is mentioned in 60% of the cases.
The ‘infrastructure improvement’ group’s emphasis is on
changes in groundwater level and surface water availabil-
ity. Aridification in rangelands, despite its severity, is the

least perceived face of degradation: it is a hidden threat, a
stealthy process with multiple detrimental impacts.

Surface water degradation is also a consequence of the
vicious cycle of degradation; more runoff leading to floods,
and causing erosion. Heavy sediment loads in rivers pollute
the water, and siltation reduces the capacity of dams and
lakes. Droughts are exacerbated when there is less water
in the soil - and in dams also. It is a sad irony that areas
already suffering from water scarcity lose so much in runoff
and floods. This process can be exacerbated by inappropri-
ate location, alignment and design of infrastructure such as
water points, fences, roads, bridges and culvertss.

Biodiversity: All SRM technology groups address loss
of biodiversity. ‘Range improvement’ practices pay more
attention to quantity, species composition and diversity
decline than to habitat diversity. Around half of ‘controlled
grazing’ and ‘infrastructure’ cases mention that both
aspects of biodiversity are being addressed (Box 4.13).

'8 https://www.youtube.com/watch?v=6C4V_Cib8ts
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Box 4.10: Invasive alien species as drivers of rangeland degradation: the example of prosopis

Many alien trees and shrubs have been deliberately introduced
in SSA by development projects for timber, firewood, fodder,
or other purposes. However some have ‘escaped’, invaded
productive land and threaten native species and ecosystem
function. Across East Africa and the Horn, prosopis species
native to Central and South America are now a severe threat
to grassland ecosystems. The consequences for ecosystems
are serious, since prosopis at a cover of over 60% completely
displaces perennial herbaceous vegetation, as it is a heavy
water user and competitor with the grasses. In Afar Region,
Ethiopia, prosopis was first planted in the early 1980s; now the
evergreen Prosopis juliflora has invaded more than one million
ha (Figure 1), while grassland cover has dropped by 25%. The
most rapid change is on the Awash River’s floodplains - prior-
ity areas for dry season grazing. Combined with the expansion
of cropping, the invasion has led to an almost complete loss
of grasslands in the upper parts of the floodplains (Figure 2).

At low densities, prosopis may provide some useful services,
including urgently needed firewood and charcoal. While the
leaves of prosopis are hardly eaten, the pods are palatable to
a range of domestic livestock and can be included in mixed
diets. However, as livestock go in search of ever-decreasing
grazing land they carry the seed of prosopis and spread it
in their dung. Also, the aggressive invasiveness of prosopis
and its tendency to form impenetrable thickets changes the
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ecosystem and its services, including an almost total loss of
fodder productivity for livestock and wildlife, a decline in bio-
diversity — including medicinal plants — and a depletion of soil
water and groundwater. Modelling has revealed that almost
all floodplains in Afar region are suitable for prosopis. Hence,
further spread is highly likely and unless remedial measures
are taken, it will displace the remaining grasslands. This in
turn increases the likelihood of ethnic conflicts as pastoralists
compete for diminishing forage.

Restoring prosopis-invaded areas poses a serious and urgent
challenge. As Prosopis juliflora, the most invasive species in
East Africa and the Horn, is largely fire-resistant, manage-
ment by fire is no option. Some projects claim that prosopis
could be a potential income source through carbon credits. A
better alternative may be cutting prosopis, killing the root-
stocks, planting and assisting regeneration of native grasses,
shrubs and trees, and combining this with allocation of secure
land use rights — as pioneered in Baringo County, Kenya.
Here, there has been a huge local increase in fodder, while
soil organic carbon has been restored to higher levels than on
prosopis-invaded land (Fig 3). Another possible strategy is to
introduce natural enemies, specific to prosopis, native to Latin
America, into East Africa for biological control. This approach
is being successfully applied in Australia, where the wisdom
of introducing another alien species is seriously questioned.
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no grass cover remaining (P. Rima, U. Schaffner).

Figure 2: Invasion of the alien Prosopis juliflora in East Africa. Left: Grassland in Baringo, Kenya,
with continuous cover (foreground) being replaced by invading proposis (background). Right: In
the floodplains of the Awash river, Afar region, Ethiopia, prosopis forms impenetrable thickets with
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Figure 3: Grassland restored in Baringo County,
Kenya, after hand cutting of prosopis, reseed-
ing with native species including Rhodes grass
(Choris guyana) and Setaria sp, and allocation
of user rights (W. Critchley).

Source: Urs Schaffner and René Eschen, CABI Switzerland; Sandra Eckert, CDE, Switzerland; Hailu Shiferaw, Water and Land Resource Centre, Ethiopia; Purity Rima,
University of Nairobi, Kenya. The information is based on research conducted in the frame of the "Woody Weeds' project (woodyweeds.org); Shiferaw et al. 2019a,b.
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Box 4.11: Fire management

Management of fire is crucial to its utility as a tool for increas-
ing rangeland productivity. Poor management of fire, or
over-occurrence — perhaps as a result of climate change - can
lead to the decline of vegetation types that are fire-sensitive.
This alters the composition of plant communities more
radically, reducing rangeland biodiversity (Polley et al. 2017).
Strategic management of fire, however, can help ensure sus-
tained rangeland productivity. Controlled burning can also
assist in reducing fuel loads and thus the risks of large-scale
unplanned fires, which may cause loss of pasture across vast
landscapes. Furthermore, rangeland management by fire can
help manage invasive plant species; on the other hand fire can
promote certain invasive species that are resistant to burning.
Grazing in planned locations can be a tool to manage fire,
by effectively creating firebreaks in the landscape through
reducing biomass. However, overgrazing, where too much
vegetative biomass is lost overall, can lead to the end of tra-
ditional fire management techniques in rangelands.

o
i

Box 4.13: Definition of species and habitat diversity by
WOCAT

Species diversity: a measure of diversity within an ecological
community that incorporates both species richness (the number
of species in a community) and the evenness of species’ abun-
dance; species include all fauna and flora above ground and in
the soil (modified from eoearth.org).

Habitat diversity: refers to the variety or range of habitats
in a given region, landscape, or ecosystem (modified from
oecd.org).

Take-home messages

The practices documented show that the urgency of addressing land degrada-
tion in the rangelands is recognised, and is being specifically targeted.

A reduction of the vegetation cover is the major problem under all technology
groups, most importantly perennial grass cover. Not only is there less biomass
but it is of poorer quality.

Management of fire is crucial to its utility as a tool for increasing rangeland
productivity. Poor management of fire can lead to the decline of vegetation
types that are fire-sensitive.

A vicious cycle of degradation can occure where vegetation degradation
increases soil degradation, which leads to further vegetation degradation — and
so on in a descending spiral.

Aridification in rangelands, despite its severity, is the least perceived face of
degradation: it is a hidden threat, a stealthy process with multiple detrimental
impacts.

Prescribed burning in South Africa at the end of the dry season (left) triggers a green flush of grass growth after the first rains (right) (Hanspeter Liniger).

Landscapes that have been shaped by controlled fires show
a greater functional heterogeneity than those in which fires
occur less often (Fuhlendorf et.al. 2017). Little is known
about the specific effects of rangeland fire management on
livestock production, despite pastoralists using burning since
time immemorial. It is known however that livestock gain pro-
portionally more weight from equal quantities of vegetation
on burned sites. This is due to the increased digestibility and
higher concentrations of nutrients in regrowth. The protein
content and digestibility of grass is higher from regularly
burned sites. Unsurprisingly, herbivores prefer grazing on
recently burned sites (Sensenig et al. 2010, Limb et al. 2016).

.. |

4.3.2 Health of the land

According to the technical reference on “interpreting indi-
cators of rangeland health” (Pellant et al. 2005) rangeland
health is defined as “the degree to which the integrity of
the soil, vegetation, water, and air, as well as the ecologi-
cal processes of the rangeland ecosystem are balanced and
sustained.” Different land management practices have vary-
ing impacts on the state or “health” of the land resources,
which can be assessed through several indicators. An
assessment was carried out by land users and SRM special-
ists — based mainly on observations — but supported with
measurement where possible. Figure 4.21 shows the impact
of the implementation of the SRM technologies on the state
of the land using the indicators of vegetation, soil, water
and biodiversity.

Vegetation

The application of most rangeland management practices
from all five SRM technology groups improve soil cover by
almost 60% (Figure 4.21) but most prominently in ‘range
improvement’ and ‘controlled grazing’. Furthermore, almost
half of all technologies have improved the above-ground
biomass, thus increasing the carbon stock. However, in the
‘supplementary feeding group’ 18% of the cases reported
a negative impact. For ‘supplementary feeding’ grass is
cut and carried to the animals, thus removing the biomass
from the fields. Soil cover (in contrast to ‘vegetation cover’)
includes any material that covers the soil: dead or alive.
Vegetation cover is by living plants. Under the technologies
cited, green vegetation cover is improved - but not as much
as total soil cover, indicating that decomposing vegetation
and dead material have also increased.
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Box 4.12: Land degradation and land improvement spiral

Degradation spiral (LD)

Biomass/ productivity
l1os

Water

1 Overuse of grass / tree cover

Compacting / crusting,
loss of soc, nutrients

3 Accelerated runoff

4 Loss of biomass and
perennial grasses

Improvement sprial (SLM)

Biomass/ productivity
l1os

1 Resting, reseeding, replanting,
rotational grazing,...

Surface treatment,
manure

Inputs and effectiveness

Wiater harvesting

Selective removal of
undesirable and promotion
of desirable species

A W N

+  Medium

Figure 1: Downward spiral of degradation or improvement spiral of SRM. Outer green circle represents the sustainability circle, the inner red the
degradation circle. Red dashed the downward degradation spiral, and green dashed the upward spiral towards sustainability (Hanspeter Liniger).

Maintaining healthy and productive rangelands needs a con-
tinuous effort to maintain a high cover of vegetation, good soil
properties, high water use efficiency and biomass productivity.
The aim is to establish a sustainability cycle. If vegetation cover
is reduced, soil properties, water availability and biomass pro-
ductivity begin to decline, and this triggers a downward spiral
with further degradation of cover, soil, water and biomass. At
any stage of the downward spiral, interventions can be made
to stop the trend and redirect it into an upward spiral. The
earlier the intervention and investment in SRM the less input
needed and the easier it is to use the capacity of nature to
restore itself: so crucial in the rangelands. Most effective inter-
ventions relate to vegetation cover improvement — especially
grass — and this can be assisted by water harvesting measures
and manure application (see Box 4.14).

Figure 2: Soil profile dug after a rainfall of 20 mm where there was a
good cover of grass adjacent to bare ground. Under the grass cover,
water infiltrated to a depth of about 25 cm and the soil is healthy.
Where the soil was bare, the surface was sealed, the topsoil was hard
and sterile, and no water infiltrated. This vividly illustrates the spiral
towards degradation and the impact of SRM less than one meter apart
(Hanspeter Liniger).
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Figure 4.21: On-site impacts that the technologies have on the health of the vegetation, soil, water, biodiversity,
pests and diseases in percent of total number of technologies. Impacts can be positive or negative (to varying

degrees) compared with untreated areas.

Structural changes in plant cover, notably the loss or gain
of shrubs and trees, also affect grass and herbaceous cover
and productivity. On the one hand, browsing, tree and bush
cover destruction by elephants, gathering of fuelwood and
charcoal making, as well as clearing and burning for agricul-
ture, can reduce the tree and bush cover. On the other hand,
bush encroachment and tree cover increase due to reduced
competition from grasses and less frequent and less intense
fires (e.g. Rogues et al. 2001) and lead to degradation, for
example in Southern Africa — due to invasion of thicket-
forming acacias (see Box 4.10).

Practices for removal of invasive species can improve soil
moisture availability and help to conserve the water table
and in-stream flows. Invasive species such as the non-indig-
enous tree prosopis (Prosopis spp. or ‘mesquite’) reduce
access to productive resources of pasture and water, by
forming impenetrable thickets, suppressing indigenous veg-
etation, and by lowering water tables. Their economic
impact is often profound. SRM practices to reduce invasive
species and increase perennial grasses are ‘Rangeland res-
toration, Kenya' (page 221) and ‘Combating invader plants,
South Africa’*®. Other examples of loss of quality due to bush
encroachment include ‘Bush control, Namibia'?® and ‘Bush
thinning and biomass processing, Namibia’ (page 229).

Among Sub-Saharan African ecosystems, savannah vegeta-
tion has been identified as one of the most vulnerable to
the effects of climate change. Over the last century, the
encroachment of woody plants has already affected savan-
nahs. Observed expansions in tree cover in South Africa
have been attributed to increased atmospheric carbon diox-
ide concentrations and/or nitrogen deposition (Wigley et al.

2010). In the western Sahel, however, a 20% decline in tree
density, and a significant decline in species richness across
the Sahel was observed over the second half of the twenti-
eth century, and mainly explained by changes in tempera-
ture and rainfall variability (Gonzalez et al. 2012). However,
increased rainfall, a revision of laws governing ownership
of trees, and a surge in land users’ protection of emerg-
ing seedlings and trees has led to a reversal of this trend
in many parts of the region (Critchley 2010). Sustainable
rangeland management practices that address this problem
include ‘Assisted natural regeneration, Niger’' (page 205).

However, the major concern is the loss of perennial grass
cover — its replacement by forbs and weeds — and the expo-
sure of barren, locally hard-crusted soil surfaces, changes in
the micro-climate and increases in the aridity of rangeland
through greater loss of rainfall in runoff (see Box 4.18).
All of this hinders revegetation, and the rehabilitation of
rangeland becomes difficult or even impossible, with a
marked reduction in overall productivity and loss of many
valuable plant species. SRM practices to address this include
various water harvesting technologies (see Box 4.16) that
capture runoff and use it for better vegetative growth (e.g.
‘Vallerani system, Burkina Faso’, page 183) — and protection
of the natural water harvesting system such as “brousse
tigrée”.

High levels of cover by perennial grasses play a key role
in protecting the soil surface against raindrop impact; it
holds soils and reduces runoff. Crucially these species, by
definition, provide at least some cover at the end of the
dry season. Overgrazing and poor management of livestock
has the potential to greatly reduce perennial grass cover
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Box 4.14: Community grazing management for perennial
grass recovery in Namibia

Regeneration of rangeland productivity in communal grazing
areas through grazing plans and merging herds was begun
in 2006 at Erora, Namibia. Approximately 1200 cattle from 12
households were combined. Livestock owners noticed higher
densities of annual grasses after the first season, then a dra-
matic improvement in soil cover after three years with emer-
gence of grass seedlings where none had grown for decades.
Then after another three years, perennial grasses returned
with increased biodiversity in many parts.

https://qcat.wocat.net/en/summary/3423

(Kapi Uhangatenua)

(e.g. Pratt and Gwynne 1977, Briske et al. 2008), thereby
greatly accelerating rates of soil erosion and rangeland
degradation (Milton et al. 1994, Liniger and Thomas 1998,
Fynn and O’'Connor 2000). Apart from the problems of loss
of soils, loss of deep-rooted perennial grasses decrease pro-
ductivity of the rangelands (Box 4.14; O'Connor et al. 2001).
Thus, for most of the practices, a major aim is to create
better conditions for perennial grasses to spread — either by
seed, rhizomes or stolons.

Soil

A decrease in soil loss (in 55% of the cases), reduced surface
water runoff (in 42%), and increase soil moisture content (in
44%) have been the reported positive impacts of the range-
land management practices documented (Figure 4.21). The
impact is moderate or substantial, especially in the ‘range
improvement’ and ‘infrastructure improvement’ groups.
There are associated increases in soil cover, improvements
in range health and species compostion, improved water
infiltration and better recharge of soil water. Several
technologies illustrate the attempt to do so: ‘Rangeland
restoration, Kenya' (page 221), ‘Reshaping gullies, South
Africa’ (page 235), ‘Grass reseeding, Kenya’' (page 215) and
‘Assisted natural regeneration, Niger' (page 205). Addition-
ally, structures to harvest water mainly for livestock, but
also from people and small-scale crop production have the
effect of capturing runoff, thus reducing water loss and soil
erosion considerably, and with that comes improved soil
moisture and fertility. Better soil organic matter and nutri-
ent cycling, in other words improved soil fertility, is also
reported in 30% of the cases. Box 4.15 shows an example of
top soil organic matter enrichment due to corralling.

Water

Nearly half of the technologies implemented had a slight
to very positive impact on regulating surface water run-
off (Figure 4.21). This was (to a greater or lesser extent)

observed in all technology groups except for ‘enabling
mobility’. Examples of positive impact on water runoff in
the group ‘controlled grazing’ is ‘Assisted natural regen-
eration, Burkina Faso’?’; in ‘range improvement’ is ‘Gully
erosion management, Ethiopia’?; in ‘supplementary feed-
ing’ is ‘Intensive Livestock Management, Uganda’® and
in ‘infrastructure improvement’ is ‘Permeable rock dams,
Burkina Faso’?*. Most observations of water harvested come
from the ‘infrastructure improvement’ group. In two cases
within the ‘range improvement’ group, a negative impact
on surface runoff was reported, for example in ‘Firebreaks,
Niger’ (page 195) where surface runoff increased to at least
20% after the clearing of a firebreak. Technologies that
enhance groundwater recharge include ‘Sub-surface dams
(SSD), Kenya’ (page 271) and ‘Infiltration ditches and pond-
ing banks, Namibia'?.

Rangeland management is recognised as being able to
affect water supply both in terms of quantity and quality.
Ensuring water availability for domestic and livestock sup-
plies is essential for productivity and human well-being in
the rangelands. In dry areas, this requires installation and
operation of infrastructure, which is often expensive. SRM
technologies can increase on-site water availability at a
relatively low financial and ecological cost by harvesting
runoff, reducing evaporation and improving the manage-
ment of livestock watering points. An efficient and strategi-
cally located network/ distribution of water points is a key
element of sustainable pastoralism: it helps to assure a bal-
anced distribution of herds, and thus avoids overuse of veg-
etation around a limited number of wells (e.g. ‘Improved
well distribution, Niger'?® and ‘Indigenous livestock water-
ing, Tanzania'?.

Water quantity: Making productive use of potentially
damaging runoff through in situ water conservation and
water harvesting methodologies (Box 4.16), conserving soil
and water, and promoting practices to improve cover within
the different SRM technology groups are key issues.

Appropriate improvements in water infrastructure however
can play a key role in the rangeland use systems (see Chap-
ter 3.1). One particular sub-set are water harvesting struc-
tures that harness and hold or spread runoff, for example
and especially permeable rock dams and water spreading
weirs (Box 4.17), or reshaped gullies. However, land and
water rights must be in place to assure the effectiveness
of water harvesting systems. For example, in Ethiopian
spate systems water rights are different from the rights
that govern the sharing and allocation of perennial flows
(van Steenbergen et al. 2011). They are more dynamic and
respond to a situation that differs from year-to-year, as well
as seasonally.

Pasture management affects the proportion of rainfall that
is lost as runoff, as it creates the ecological conditions for
improved water infiltration — thereby maintaining water
tables and surface river water flows (Descheemaeker 2009,
Blignaut et al. 2010, Taye et al. 2018). Healthy rangelands,
where runoff, water availability and vegetation are well-

19 https://qcat.wocat.net/en/summary/1374/
2 https://qcat.wocat.net/en/summary/3396/
2 https://qcat.wocat.net/en/summary/1359/
22 https://qcat.wocat.net/en/summary/1598/
3 https://qcat.wocat.net/en/summary/2144/
2 https://qcat.wocat.net/en/summary/1618/
2 https://qcat.wocat.net/en/summary/3414/
% https://qcat.wocat.net/en/summary/2178/
2 https://qcat.wocat.net/en/summary/3880/
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Box 4.15: Grassland rehabilitation and topsoil organic matter enrichment: the impact of strategic ‘mobile’ corralling

Movable night corrals (bomas or kraals) are located on bare
patches of soil to recover the degraded land through dung
accumulation and breaking of the soil by hooves. Tradition-
ally, these are formed by thorn-fence corrals used for months
or years, but there are also metal-fence mobile corrals which
can be moved after few weeks or even a few days (Porensky
and Veblen 2015).

Results from an experiment in the semi-arid Laikipia range-
lands of Kenya show not only improved spread of grass but also
that former corral sites have significantly higher amounts of
soil organic carbon (SOC), as well as macronutrients in topsoil
compared to close-by reference sites (Herger 2018). Improve-
ments are more pronounced after a number of years: thus for-
mer corrals turn into ‘ecological hotspots’ with improved grass
cover — and stay that way for long periods of time, dependent
on management (Figure 1).

On the investigated sites, each night corral was moved on aver-
age, after one to two weeks during the dry season and one
week during the wet season. In one corral of 1000 m2, 400 cows
were corralled at night. Former bare patches with this corral
treatment recovered well after a few years (Figure 2).
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Figure 1: Topsoil organic carbon of a reference site and former coral
sites 1, 5 and 9 years after treatment with movable night corralling
(Hanspeter Liniger based on Herger 2018).

Figure 2: Sites of former night corrals moved over degraded and bare areas to improve cover and grass production. Left foreground: one year after
removal of the corrals; left background: two years after with some increased greenness; right: nine years later, areas of the corrals still have a marked

increase in grass cover (Hanspeter Liniger).

In Uganda, an enterprising community has been restoring
denuded land in this way for a number of years through its
own initiative (Muwaya et al, 2016). Night corrals are fenced
with cut thorn bush and used for several months before being
moved. The aim is to achieve a depth of 5 cm animal manure
over the whole area. The naturally occurring stargrass, Cyno-
don spp, spreads through its vigorous stolons, which colonise
the enriched area, forming a dense sward (Figure 3). Pasture
dry matter was recorded to have increased to 4,500 kg/ha
(from virtually none) and soil organic matter increased from
1.3% to 3.1%.

In this technology, land restores through localised nutrient
enrichment, altering soil texture, grass recovery, and attraction
of livestock and wildlife (Veblen 2012, Porensky and Veblen
2015). This positive effect has been proven to be long lasting
for this reason (Augustine and Milchunas 2009). This means
that the concentrated supply of dung is continued through this
preferential grazing and resting also long after the corral has
been removed. Thus former corrals sites can still be detected
today as tree and shrub free vegetation patches with rich
grasses — often surrounded by bare ground.

Figure 3: Cynodon spp is fast-growing and forms dense turf. It is native
to Eastern Africa’s drylands and is very palatable. While drought toler-
ant, it can withstand temporary flooding, has good tolerance of salin-
ity and alkaline soils. Importantly it is stoloniferous and therefore can

spread rapidly (William Critchley).
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Box 4.16: Moisture conservation and water harvesting (WH) in rangelands

In-situ moisture conservation keeps rainfall in place by
improved rainwater infiltration and reduced evaporation (soil
and vegetation cover) and improved soil water holding capac-
ity (soil organic matter content and structure);

Water harvesting captures precipitation falling in one area
and transfers it to another, e.g. micro- and macro-catchments;
basic components are a catchment or collection area, the run-
off conveyance system, a storage component and an applica-
tion area.

“Tiger bush” (brousse tigrée) is a naturally occurring WH sys-
tem occurring in low slopes of arid and semi-arid regions such
as Sahelian West Africa. It consists of alternating bands of trees
or shrubs, separated by bare ground or low herb cover, that
run roughly parallel to contour lines of equal elevation. On the
bare soil, 80 — 90% of the rains is translated into runoff. Trees
and grasses capture the runoff and utilise it after infiltration.

(Mekdaschi Studer and Liniger 2013).

Box 4.17: Water-spreading weirs for the development of degraded dry river valleys; Chad

In the dry valleys of Chad where water flows in the rivers for
only a few days a year, weirs serve to distribute the incoming
runoff over the valley floor and allow as much water as possible
to infiltrate the soil. The aquifer is thus replenished and is then
available for agricultural use.

In Niger, a weir enabled expansion of a production area from
2.85 ha before to 5.29 ha after (effects in Chad were similar). In
Chad millet yield increased from 160 kg/ha before construction

https://qcat.wocat.net/en/summary/1537/; (Nill et al. 2011)

Aerial view of a water-spreading weir, Chad (Heinz Bender).

of a weir to 655 kg/ha afterwards. Users of water-spreading
weirs had 112% higher incomes compared to farmers outside
the impact zone from sales of vegetables and surplus grain.

In some communities, groundwater has risen to a depth of 6m
below the surface. The increase in groundwater level has led
to a significant increase in the number of cattle that can be
watered — from 6,000 before to 16,000 cattle afterwards

https://qcat.wocat.net/en/summary/1623/

Water-spreading weir, Mali (Klaus Wohlmann).

managed, continue to maintain the water cycle and maxim-
ise productivity with relatively little additional investment
by rangeland users. But where vegetation cover over large
areas has been lost, this can make runoff more difficult to
handle and causes alterations in the hydrology of the system.
In short, sustainable rangeland management can play a

positive role in the dryland water cycle. This is difficult
to quantify, but where rangelands are being degraded or
converted to other uses, and the on-site capacity to hold
runoff is lost, the negative effects on hydrology both on
and off-site become more apparent as downstream water
supplies are affected.
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Box 4.18: Comparing neighbouring private and group ranches in Kenya: impact on the land

From a series of studies carried out on two neighbouring
ranches, one a private ranch and the other a group (commu-
nity) ranch, with similar environmental conditions - but very
different management practices and grazing pressures — pro-
ductivity and environmental impacts were assessed and
compared (Figure 1).
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Private ranch Community ranch

Wildlife Antelopes, zebras, elephants, | Antelopes, elephants and
giraffes, predators and others | others about 15 times less
than in private ranches
Livestock Cattle, sheep, camels Sheep, goats, cattle,

donkeys, camels

Stocking rate Livestock alone: 0.6 ha/ TLU*
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Livestock and wildlife: Continuous grazing during
3.7 ha/TLU* dry season; rotational grazing

Rotational grazing of livestock | during wet season

Production focus | Commercial: milk, meat, wool | Subsistence: milk, blood,

meat, honey

* TLU: Tropical Livestock Unit. Source: Compilation from Herger 2018.
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Figure 1: Biomass total and grazed, soil organic carbon, surface temperature, (infiltration) and runoff from a private and the neighbouring community
ranch (Hanspeter Liniger based on Kironchi et al. 1993, Okello 1996, Liniger and Thomas 1998, Herger 2018).

Water quality: Vegetative cover, root systems and soil
properties are recognised as playing essential roles in not
only regulating water flow but also in improving water
quality. In around 10% of the practices a positive impact
on water quality was reported. Vegetation, microfauna
and microflora in healthy soils reduce pollutants from
overland flow and in groundwater through various means.
These include trapping water and sediments, adhering to
contaminants, reducing water speed and enhancing infil-

tration, biochemical transformation of nutrients, absorbing
water and nutrients from the root zone, stabilising erod-
ing banks, and diluting contaminated water (ElImqvist et
al. 2010). Questions regarding water quality take second
place to the more pressing issue of water shortage and
availability. However, the value of potable water - and
danger of deterioration of water quality especially when
humans and livestock share the same sources, should not be
underestimated. An example reporting benefits to water
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Box 4.18 continued: Comparing neighbouring private and group ranches in Kenya: impact on the land

The grazing pressure in the community group ranch is six
times higher yet the biomass available is less than half than
in the private ranch. While it could be argued that the group
ranch is over ten times as efficient — in terms of maintaining
livestock numbers - livestock growth rate was not measured.
Furthermore, the livestock from the group ranch are not
entirely restricted to stay within their own demarcated areas,
especially during dry seasons and droughts (grazing on neigh-
bouring private ranches, on farms of agro-pastoralists or in
forest reserves).

There is a marked difference both under trees and in the open
grassland areas where the private ranch has around double the
biomass — and twice the amount that is grazed. Soil organic
carbon (SOC) of the topsoil under trees in the private reaches
2% compared with about 1% in the community ranch. Under
open grass cover SOC in the private ranch is 1% compared
with 0.78 % in the group ranch — where perennial grasses have
almost disappeared.

Measuring surface temperature in the early afternoon reveals
very wide differences. Under trees 25-29 degrees are record-
ed depending on herbaceous cover. On patches of good per-
ennial grassland the temperature is around 30 degrees, while
where the red soil is exposed, it heats up to 50-60 degrees.
There are major implications for water loss by evaporation
and runoff and also for soil biodiversity: the earth becomes
dried out and, eventually, sterile (see Box: 4.22).

Runoff rates also change dramatically depending on the cover
and the management: bare land in the group ranches can lose
60% — 90% of daily rainfall. Combined with direct evapora-
tion from the surface this means greatly reduced vegetation
growth. Yet, keeping land covered with perennial grasses not
only maintains cooler conditions but also captures rainfall
and even runon water from neighbouring bare soil patches:
a "virtuous cycle”.

Figure 2: Comparison of different management sites and cover differences from adjacent sites on the same day in the dry season. Left: good perennial
grass cover (under trees and in the open areas). Middle: topsoil under tree with good perennial grass cover: SOC 1.97%, loose well structures soil with
high root density. Right: open land with no perennial grass cover: SOC 0.78%, soil surface crusting and hard and sterile top soil (Hanspeter Liniger).

This example illustrates how different land management can
have a fundamental impact on the soil, microclimate and
vegetation — and how vegetation itself can contribute to
improved growing conditions. Apart from a reduced biomass
production, there is also an increase of undesirable plant
species (e.g. opuntia) in the community ranch. Striking is
that these differences occur next to each other within a few
meters distance.

Figure 3 illustrates the effect of cover on runoff and soil loss
for soil derived from metamorphic gneisses. The straight line in
(a) encloses the maximum percentage of runoff that occurred.
With a herbaceous cover of less than 5%, over 90% of the rain
can be lost through runoff; at a cover of 40%, runoff is reduced
to practically zero. For soil loss, the figure shows that with a
cover of more than 20 %, topsoil loss is reduced to almost zero.
However, on long slopes, gully erosion can occur if enough
surface runoff is accumulated and able to cut into the topsoil.

Figure 3: Effect of land-use/cover on runoff and soil loss from 2 by 10m
plots in the ranches (Liniger and Thomas 1998).
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quality is ‘Indigenous livestock watering, Tanzania’?, not
allowing animals to enter into the water ponds but drink
from troughs instead. The impact of good land manage-
ment on water quality — and thus water-borne diseases and
livelihoods — has not been sufficiently established, but the
connection is clear.

Biodiversity

Over all the documented practices almost 20% indicated a
positive impact on habitat diversity, with as many as 45%
under ‘controlled grazing’ practices (Figure 4.21). The fact
that habitat diversity is recognised in so many cases indicates
an element that would be worthwhile further exploring. In
particular the role of alien — and some native - invasive spe-
cies leading to the loss of grass cover and increasing land
degradation still needs keen attention (see Box 4.10).

The role of fire on its own, or in combination with bush
encroachment, has been reported to affect biodiversity
(see Box 4.11). 'Enabled mobility’ is a group where there
are almost no remarks about how it affects the state of
the land - though it would be expected that grazing pres-
sure would diminish. But evidently the impacts are not
perceived - possibly because the scale is too large to allow
recognition of changes in degradation status.

Box 4.18 shows and example of of contrasting differences in
land management and the impact on the health of the land.

Take-home messages

Bush encroachment and tree cover increase due to reduced competition from
grasses.

Among Sub-Saharan African ecosystems, savannah vegetation has been identi-
fied as one of the most vulnerable to the effects of climate change.

A high level of cover by perennial grasses plays a key role in protecting the soil
surface against raindrop impact; it holds soils and reduces runoff.

A major aim is to create better conditions for perennial grasses to spread — either
by seed, rhizomes or stolons.

Rangeland management is recognised as being able to affect water supply both
in terms of quantity and quality

Making productive use of potentially damaging runoff through in situ water
conservation and water harvesting methodologies conserving soil and water,
and promoting practices to improve cover are key issues.

Sustainable rangeland management can play a positive role in the dryland
water cycle (quantity and quality)

This section describes the nature and value of SRM impacts
on ecosystem services, in water-stressed and drought-
prone rangelands across Sub-Saharan Africa. It highlights
the benefits of SRM from cases documented by WOCAT in
different parts of SSA. Each technology and approach gen-
erates an array of social-cultural, economic and ecological
impacts which must be taken into account for planning and
decision-making for further implementation. The influence
of SRM on ecosystem services can include both on-site and
off-site impacts. On-site impacts are directly important to
the rangeland users, but off-site impacts also affect other
groups in society. Table 4.5, Figures 4.22 and 4.23 show and
analyse the impact of the technologies and approaches on
the services for production, nature and people.

4.4.1 Services for production

Providing forage and fodder: The technologies applied had
a positive impact on fodder/ forage production (in around 75%
of the cases), on livestock production (60%) and on fodder/
forage quality (50%) (Figure 4.22). Fodder/ forage production
improved considerably in 80-100% of the cases pertaining to
‘controlled grazing’, ‘range improvement’ and ‘supplemen-
tary feeding’ (data from WOCAT DB). Under ‘infrastructure
improvement’, fodder production was improved in only 40%
of the cases: it is not the primary objective in those situations.

However, improved fodder/ forage production was adjudged
to be of overall priority for rangeland management, ranked
even above livestock production. This is promising for those
implementing SRM, when despite the widespread degraded
conditions of the vegetation, other rangeland users often
stated that livestock (particularly cattle) were valued more
than the land. Where efforts are made towards SRM, the
value and importance of improving forage and fodder pro-
duction - as the foundation of animal production - should be
seen as the number one priority.

Providing water for livestock and people: Water avail-
ability for livestock improved in 20% of the cases, and
mainly in those cases where it was specifically targeted (Figure
4.22). These included a number of technologies under ‘ena-
bled mobility’, ‘infrastructure improvement’ and ‘controlled
grazing'.

Boreholes, water pans (excavated earthen reservoirs) and
small dams are common features of many Sub-Saharan Afri-
can rangelands. But a relatively new development is that
vast areas of rangeland, previously utilised only seasonally by
domestic livestock, are now accessible year-round as a result
of the expansion of borehole technologies (Le Houerou 1989,
WRMA 2016a, WRMA 2016b). Climate change and associ-
ated water scarcity are contributing to a situation where
many rangelands are becoming increasingly dependent on
boreholes for a greater part of the year. During dry seasons
and droughts, large numbers of people and livestock gather
around boreholes, available water pans, permanent rivers and
wetlands — and also seasonal rivers where, though apparently
dry, water is stored in the sand beds and can be tapped (e.g.
‘Sand dams, Kenya'?®). During these periods, wetlands and
floodplains come into use. However, permanent or prolonged
availability of water increases pressure on the land as animals
can graze in the vicinity for longer. Likewise, poorly sited
watering points may increase degradation by encouraging
grazing where land would have been better rested.

A range of technologies and innovations are available for con-
structing and improving water pans and small dams. However,
these have a limited lifetime if they are not well protected
against sedimentation. Good practice includes attention
to siting, design of inlets/ silt traps, fencing and barriers
to prevent animals from entering the water, and dredging
for the removal of sediment — though this latter practice is
expensive and a last resort. Dams and pans are very sensitive
to management of their catchment area. If the land and its
vegetation cover is degraded then the dams and pans will be
rapidly degraded in turn. Investment in the catchment area to
improve cover, biomass production simultaneously improves
long-term water availability. Where water pans and dams
can be constructed and managed effectively, these gener-
ally supply water at a lower cost than boreholes (Box 4.19).
In Burkina Faso 'Permeable rock dams"® — which allow water
to flow through, while sediment is trapped — serve to restore
seriously degraded forest/ rangeland. They are effective in
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Table 4.5: Ecosystem services for production (provisioning), for nature (regulating and supporting) and for people (socio-
cultural). In bold are issues that are specifically addressed in this chapter (WOCAT Technology Questionnaire 2018).

Ecosystem Services
Service for production | ¢ fodder/ forage production
fodder/ forage quality

animal/ livestock production
non-wood forest production
water availability for livestock
water quality for livestock

On-site

* micro-climate

¢ drought

o fire risk

o emissions of CO2 and other GHGs
¢ water availability

Service for nature

Off-site

water availability (groundwater/ springs)
reliable and stable stream flow
downstream flooding (and erosion)
downstream siltation

wind transported sediment

groundwater/ river pollution
impact of GHGs

Service for people
(off-site)

food security/ self-sufficiency
health situation

land use/ water rights

structures

conflict mitigation

groups/ gender

e recreational opportunities
¢ benefits and costs

raising the water table in wells and in protecting the bottom-
lands from sand filling and gully erosion.

Changing the types of watering points that are available in
rangeland (e.g. from naturally occurring seasonal water pans to
boreholes) can give greater control to local rangeland manag-
ers. This is because at boreholes they can choose to turn water
supplies on and off at different times of the year, whereas pans
remain open for anyone to use - free of charge — until they
dry up. In Namibia, herders rely on over 50,000 boreholes that
tap deep underground aquifers for their water: solar energy
has been used for pumping for over 30 years, and between
2001 and 2006, 669 new solar-powered wells were installed
(McGahey et al. 2014). It is not only in Southern Africa, but
throughout the rangelands of Sub-Saharan Africa, that more
and more boreholes are being dug and groundwater tapped
(Box 4.20). The recharge of these groundwater aquifers is in
most cases not assured, and sinking groundwater levels are
commonly reported. The longer-term consequences of this
increasing number of boreholes is a growing worry: increased
use of groundwater in drylands without knowledge of the
recharge rate and the source of water, means that it is unsure
for how long these supplies will remain viable and how soon
the aquifers, upon which they depend, will be depleted. Yet,
as demands on water increase and surface water has become
scarcer, more and more groundwater is being tapped especially
during drought periods.

There is need for operators to manage the water points, and
for institutional structures to organise them (Box 4.21). These
may involve customary institutions that have evolved in the

Impacts on-site and off-site of technologies on:

damage on public/ private infrastructure and property

institutional: land & water use systems and social
SLM/ LD knowledge, (environmental consciousness; education)
situation of social and economically disadvantaged

cultural opportunities (spiritual, religious, aesthetic)

Impacts of approaches on:

buffering/ filtering capacity (by soil, vegetation, wetlands)

e food security and nutrition

¢ land use rights

e access to water and sanitation

¢ build/ strengthen institutions, collaboration
between stakeholders

¢ knowledge and capacities of land users to
implement SLM

¢ knowledge and capacities of other stakeholders

¢ mitigate conflicts

e empower socially and economically disadvantaged
groups

¢ gender equality and empower women and girls

e resilience to CC

rangelands according to local traditions (e.g. as described in
Tari and Pattison 2014) or, where such structures do not exist,
governments may seek to create water user associations.
These institutions also require funds to pay for staff time and
operational costs. In some cases, these are included in the fees
that are paid by the water users.

Water productivity: Beef production ‘water footprint’ stud-
ies have shown that industrial livestock systems have a far
higher freshwater footprint than livestock raised in extensive
grazing systems — meaning they are much less efficient in
water use, basically because they use so much grain (itself
a thirsty’ crop) which then has to be converted into meat.
Industrial livestock also produce ‘grey water’, that is dirty
wastewater that has to be disposed of; however this is not
an issue for rangelands (McGahey et al. 2014). Significantly,
Kenya has made the case for evaluating rangeland productiv-
ity on the basis of economic productivity per unit of water,
rather than per unit of land (Government of Kenya 2017).
Analyses of productivity per unit of water tend to demon-
strate that extensive rangeland management systems can
be highly efficient, compared to other more water-intensive
production systems. In many dry and drought-prone areas,
productivity per unit of water is more critical than productiv-
ity per unit of land — which is less limiting.

% https://qcat.wocat.net/en/summary/3880/
2 https://qcat.wocat.net/en/summary/3588/
3 https://qcat.wocat.net/en/summary/1618/
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Services for production
Fodder production

Fodder quality
Animal production

Water availability for livestock

Services for nature
Micro-climate

Drought

Fire risk

Emissions of C and GHG

Water availability

Reliable and stable stream flow
Downstream flooding
Downstream siltation

Wind transported sediment

Damange on public/private infrastructure

4

= |

Very negative
Negative
Slightly negative
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Slightly positive
Positive

Very positive

Services for people
Food security/ self-sufficiency

Land use/ water rights
Community institutions
National institutions

SLM/LD knowledge

Conflict mitigation
Disadvantaged groups/ gender

Recreational opportunities
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Figure 4.22: On- and off-site impacts of SRM technologies on ecosystem services for production, for ecology and nature and
for people (percent of total technologies). Impacts of SRM can be positive or negative.

Services for people i
Improve food security

Improve land use rights
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Mitigate conflict

Empower disadvantaged groups
Improve gender equality

Build/ strengthen institutions

Improve resilience to climate change

Greatly
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No
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Percent [%]

Figure 4.23: Impacts of SRM approaches on services for people in percent of total number of approaches.

4.4.2 Service for nature

The impact on services for ecological benefits were little downstream siltation, according to almost 25% of the cases,
evident from the cases analysed — probably because not all followed by drought (23%), downstream flooding (almost
technologies were intended to address the same service, and 20%), water availability, reliable and stable downstream flow
furthermore, ecological changes usually take time, and are and fire (about 15%). Some improvements in micro-climates
also mainly off-site. The greatest impacts were recorded for were recorded in 10% of the technologies (Figure 4.22).
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Box 4.19: Improving the management of Har Buyo pan in Garba Tula, Kenya

At Har Buyo water pan in Garba Tula, Kenya, in 2014 the Aba-
erega (natural resource manager), reported that he used one
litre of diesel per day to pump water to a trough. To cover
these costs, and any others arising, he collected levies from
users as follows: US$ 0.11 (Ksh 10) per camel, US$ 0.03 (Ksh 3)
per cow, US$ 0.1 (Ksh 1) per goat or sheep, no charges for peo-

ple, donkeys or young livestock (Awuor, 2014). Generic water
requirements for animals can be estimated, and used to derive
the price paid per unit of volume, and the overall demands of
livestock populations (see table below). However, these do not
reflect the value of the water, and indeed barely cover the costs
of the equipment and energy used to pump it.

Unit cost of water in Garba Tula based on generic requirements (WRMA 2013)

Type WRMA Price per head (US$) Price per head (Ksh) Unit cost (US$/1) Unit cost (Ksh/I)
(litres/capita/day)

Shoat 3.5 0.01 1 0.003 0.29

Cattle 23.25 0.03 3 0.001 0.13

Camel 335 0.1 10 0.003 0.30

http://pubs.iied.org/pdfs/10183I11ED.pdf

L
Working group on domestic and institutional uses of water and energy,
Garba Tula (Ibrahim Jarso).

Har Buyo pan (lbrahim Jarso).

Box 4.20: Increased rate of groundwater abstraction, Kenya

‘The Ministry of Water and Sanitation together with the
private sector in Kenya are engaged in drilling of boreholes
to improve access to water for households. A total of 2,419
boreholes are expected to be sunk country-wide in 2017/18
compared to 1,557 boreholes sunk in 2016/17 as a drought
mitigation measure. Whereas the number of boreholes drilled
by the public sector declined, those drilled by the private sector
almost doubled in 2017/18.’

Excerpt from Economic Survey of Kenya at: https://www.knbs.or.ke/down-
load/economic-survey-2018/

S
(drillingforlife.org)

Micro-climate: Importantly, observations and measurements
reveal that reduced or improved vegetation and soil cover
have a dramatic impact on the micro-climate, as demonstrat-
ed in Box 4.22. Soil surface temperature between adjacent
sites show a difference of more than 30 °C: thus on a site with
about 50% dry grass cover, compared to a site a few meters
away with a bare soil surface, the temperature can rise from
around 30 to over 60 °C. The extremely hot surface of a bare
soil destroys soil life and is a factor in sterility and aridifica-
tion. The impact and the importance of a favourable micro-
climate is often underestimated, and unperceived. Favourable
micro-climates can lead to improved soil moisture and air
humidity, balanced temperature extremes and radiation, and
protection against wind damage.

Fire risk: Implementation of the SRM technologies also
showed negative impacts — as with fire risk (in 9% of cases).
More biomass and ‘improved’ rangeland can increase the
risk of spontaneous fire under long dry periods and drought.
Further analysis showed that a fire risk increase has been
reported from ‘range improvement’ (e.g. ‘Infiltration ditches
and ponding banks, Namibia'®'; ‘Pitting to restore degraded
catchment, South Africa’®?) and ‘supplementary feeding’ (e.g.
‘Area closure, Ethiopia'®, affecting around 15-18% of the
cases, due to greater biomass production.

31 https://qcat.wocat.net/en/summary/3414/
32 https://qcat.wocat.net/en/summary/3659/
33 https://qcat.wocat.net/en/summary/1599/
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Box 4.21: Improving the management of boreholes in Merti, Kenya

Ward Adaptation Planning Committees (WAPCs) have dug
new boreholes and also improved the management of existing
water points. They also added troughs to accommodate more
livestock, together with separate taps for domestic water col-
lection and toilets. This has eased congestion, saving time and
averting conflicts. As a result, women can use water points
more frequently. Women using Yamicha and Urura boreholes
in the remote northwest can now fill ten jerrycans (20 litres
capacity) each time they visit. If they do this daily, it will cover
the minimum needs of 20 litres per person for a household of
six, and still leave an additional 80 litres for washing and caring
for smallstock.

http://pubs.iied.org/pdfs/1734511ED.pdf

- - g — "

Participatory resource mapping under solar panels in Merti (Caroline
King-Okumu).

Water availability was improved in around 20% of all docu-
mented technologies (Figure 4.22), but mainly in the ‘enabled
mobility’ (60%) and the ‘infrastructure improvement’ (56%)
groups. Both of them involve better distribution of water points
and/ or water harvesting and surface water management.

Coping with gradual climate change and climate-related
extremes/ disasters: Figure 4.24 shows that more than 35%
of the technologies were appraised to be able to cope well or
very well with drought, almost 30% with increasing annual
temperatures, and 25% with local rainstorms and windstorms.
Further analysis showed that ‘Enabled mobility’ (60%), ‘range
improvement’ (42%) and ‘infrastructure improvement’ (42%)
coped best with drought. In these TGs ‘Index based livestock
insurance, Kenya'4, ‘Vallerani trenches, Niger'® and ‘Indig-
enous livestock watering, Tanzania*® are examples showing
different drought coping strategies, respectively. ‘Range
improvement’ technologies were found to tolerate an increase
in annual temperature the best, as they create favourable
micro-climates through improved soil and vegetation cover.

The technologies applied improved the capacity to cope
with droughts and water availability (on-site), and protected
against downstream flooding and siltation (off-site) — prob-
ably as a result of better soil cover and less runoff. Through
‘enabled mobility’, the effects of drought were mitigated in
60% of the cases in a positive/ very positive way. This tech-
nology group has, by far, the best coping mechanism during
droughts. This is followed by controlled grazing, where parts
of the rangelands are rested to build up fodder and forage
reserves for the dry seasons and droughts. High impacts of
drought in one year are acknowledged to have significant
effects on households' abilities to cope in subsequent years,
but SRM practices act in multiple ways to cope with long dry
periods and droughts. Investing in the land and its produc-
tive capacity are vital in strengthening people’s resilience to
drought and climatic shocks. Sustaining rangeland water and

The WAPCs have also improved water quality at both boreholes
and water pans. Covering storage cisterns and fencing water
pans, for example, has prevented contamination by birds and
livestock. Livestock used to wander into unfenced water pans,
making the water unfit for human use. Once the water became
too dirty even for livestock, the women would abandon the
water pans and either buy more water from kiosks or search
for it elsewhere. By protecting its quality, humans and livestock
have been able to make better use of more of the available
water.

1B
Pastoralists loading donkeys with water for domestic use at Duma bore-
hole (Jane Kiiru).

pasture resources and avoiding the depletion of household
assets can help to reduce the needs for large-scale movements
of people during droughts. This reduces the risk of situations
where very large numbers of people and animals are crowded
into areas with little water or food resources to support them.
Traditional mechanisms that pastoralists have used to adapt
to drought have in many cases have proved no longer effec-
tive in many cases. For example, in Ethiopia’s pastoral Borana
zone, the local institutions that support social safety networks
have been weakened by time, compounded by years of cyclical
drought. Their place has been filled by external aid and state
support schemes - but these are not able to make up for this
loss of adaptive capacity (Holden and Shiferaw 2004). Further-
more this has eroded local ‘ownership’ of the processes.

Off-site impacts of land management (downstream
and downwind): In water-stressed basins, where water
demands for domestic and other needs are increasing, there
can be growing competition between livestock and human
populations for finite supplies. In many parts of West and East
Africa, seasonal floodplains used by pastoralists for grazing
and water during dry seasons have been altered by upstream
extractions of water for irrigation and hydropower — result-
ing from the lack of recognition of the seasonal rangeland
production systems that would be impacted. Examples include
the extensive rangeland systems of Northern Nigeria (Barbier
2011) the Inner Niger delta in Mali (Aich et al. 2016) and parts
of Mauritania (Shine and Dunford 2016). A similar situation is
potentially developing in Southern Africa also, for example
in Namibia where water is extracted from the upstream Oka-
vango river to irrigate maize, while the Okavango is the very
river that nourishes the delta floodplains of the Okavango in
Botswana (Box 4.23).

Water is both an input (cost) of rangeland production, but
also an output or service provided to people and animals
by naturally occurring wetlands in the extensive open access
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Box 4.22: Shocking surface temperatures of degraded rangeland

Two examples demonstrate the enormous differences in the
afternoon temperature of surfaces with vegetation cover, and
those with bare and exposed soil.

Figure 1 shows a location in the highlands of Kenya at 1800 m
a.s.l. with perennial grass and tree cover — where surface tem-
perature at 2 pm on clear and sunny days is around 25°C (left).
In sharp contrast, closely neighbouring it, is the bare soil of an
overgrazed area where the surface temperature is more than
double: around 56°C (right). Figure 2 show a similar comparison
in the lowlands (800 m.a.s.l.). Here the temperatures rise from
around 35°C on patches with about 50% grass and tree cover,
to around 43°C on surfaces with 50% dry grass, and up to 63°C
on bare soil patches: this latter temperature is as high as that
of an exposed gneiss rock surface. This remarkable difference,
due to removal of vegetation cover, is clearly detrimental to the
health of the land, the livestock and wildlife, and the people
(see Boxes 4.12 and 4.18). Considering the extended areas of
degraded land with an increased fraction of bare soil, the con-
tribution of land degradation towards global warming would
be worthwhile investigating.

Figure 1: Early afternoon surface temperature under cover equal 25°C

(left), and on almost bare soil equal 56°C (right) on Kenya's semi-arid
Laikipia Plateau (Hanspeter Liniger).

Figure 2: Early afternoon soil surface temperature in the northern Kenya semi-arid lowlands. From left to right: (a) 50% dry bush/ grass cover = 33°C (b)
50% dry grass cover = 43°C (c) on bare soil = 63°C and (d) on bare gneiss rock = 63°C (Hanspeter Liniger).

rangeland management systems. Wetlands buffer water by
absorbing flood flows and providing a permanent source of
water — and forage - for pastoralists and their livestock, as
well as wildlife, during dry seasons and periods of droughts.
As with most natural resources in the rangelands many wet-
lands are subject to increasing pressure. On the one hand,
water supply to the wetlands is changing due to increased
water abstraction upstream - and the combination of increas-
ing rainfall intensities and land use change is likely to lead to
increased flood flows for wetlands to absorb. On the other
hand, there is greater use of the water and vegetative bio-
mass, and inadequate recovery time. There is plenty of anec-
dotal evidence from wetland users but little data regarding
change, and impact on wetland resources and their services.
Apart from being affected by climate change and greater vari-
ability of rainfall, wetlands also have to absorb changes in the
upstream land use and its implications on flow and sediment
delivery. Also the demand on the wetland resources attracts
people, their livestock and the wildlife from far away making
monitoring and management of wetlands a real challenge
(Box 4.24, see Chapter 2.1.1). Changing the management of
the rangeland system can affect the demand for water - for
example for inputs to crop production — and also the ability of
the system to provide clean water supplies at low cost.

In terms of off-site impacts, 25% of the cases coped positively
with downstream siltation, almost 20% were able to deal
with downstream flooding — which could lead to off-site
damage of infrastructure — and 15% showed an improvement
in terms of a reliable and stable stream flow regime (Figure
4.22). 'Enabling mobility’ and ‘controlled grazing’ which are
mainly managed through livestock and wildlife grazing, did
not show any effect on downstream siltation or flooding, in
contrast to the other three technology groups. This is sur-
prising, as controlled grazing should improve cover, which
would mean a reduction in runoff and soil loss. The reported
cases have probably not monitored — or perhaps not even
perceived — the impact downstream.

High priority questions requiring attention from rangeland
managers — in association with researchers — concern the
effects of their SRM practices, either individually or collec-
tively, on watershed scale hydrology (George et al. 2011; Box
4.25). Managing rangeland watersheds to deliver improved
quality and quantities of water to urban consumers has been
identified as a critically important way in which SRM can
affect ecosystem services that are of value to people (Gold-
stein et al. 2011, Gammie and Bievre 2015).

34 https://qcat.wocat.net/en/summary/4012/
3 https://qcat.wocat.net/en/summary/1614/
3 https://qcat.wocat.net/en/summary/3880/
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Figure 4.24 : Sensitivity (coping capacity) of the technology to gradual climate change and climate-related
extremes/ disasters as perceived by range users in percent of total number of technologies.

Water storage in aquifers and base flows in surface water-
ways provide services that are useful to people, as a conse-
quence of water remaining in the system. SRM practices can
affect groundwater recharge and flows through sub-surface,
as well as surface, water flows off-site.

Increased runoff and erosion on-site (upstream) and result-
ant altered water flows off-site (downstream) cause floods
as well as shortages. Compound disasters of floods and
droughts following each other have received considerable
attention in many parts of Sub-Saharan Africa. SRM can offer,
at least in part, a disaster risk reduction solution.

Avoiding downstream sedimentation and pollution of water
bodies is another potential positive impact of SRM. Offsite
sedimentation is a major concern that is associated with land
degradation. In East Africa, significant problems due to sedi-
mentation in the great lakes have been attributed to popu-
lation pressure and inappropriate land management over
many decades, including the pastoral rangelands (Tanaka et
al. 2011). This leads to unwanted sediment movement and
stream flow changes that mainly affects downstream human
communities and natural ecosystems through increased
loading of non-point pollutants. Increased sedimentation in
the rivers and lakes has many impacts. For example, it alters
aquatic habitats and communities, abets the proliferation of
algal blooms and the invasive weed, water hyacinth — which
in turn has further reduced the amount of dissolved oxygen
and contributed to eutrophication.

Extreme climatic conditions and drought, combined with
overuse of vegetation favour wind erosion, “sandification”
and moving sand dunes. The consequences are loss of soil
but a reduction in quality also, as wind erosion is selective:
the finest and most nutrient-rich particles are removed pref-
erentially. Thus in the topsoil that remains, organic matter
levels and fertility are reduced. This can, in turn, increase

runoff meaning a loss of precious water (in regions that are
often water scarce) while simultaneously causing soil erosion.
In arid and semi-arid areas, wind erosion results in the dis-
placement of sand from the source and its accumulation and
deposition elsewhere. This destination is often near an obsta-
cle — for example buildings, fences, or wind breaks of trees.

In the Sahel, sand dune encroachment can lead to loss of
agricultural and pastoral land, and threaten villages (Box
2.26). The dunes may form as a result of an increase in wind
erosion, but are commonly triggered by formerly stabilised
dunes that have become mobile again following the disap-
pearance of vegetation. Dune stabilisation techniques can
be: (i) mechanical fixation (fences, hedges, palisades etc.)
that stabilises moving sandy masses or blocks, further move-
ment, and/or (ii) biological fixation that comprises the crea-
tion of permanent vegetative cover on the dune. Palisades
and vegetation furthermore provide shade that, in turn,
lowers soil temperatures and maintains organic matter. With
increasingly strong winds and accelerated degradation of the
natural vegetation growing on sand dunes - a widespread
phenomenon at present - it is very likely that the problems
caused by shifting dunes will worsen in the future. Tech-
niques to stabilise shifting sand dunes will therefore become
more important.

4.4.3 Services for people

From the analysis displayed in Figure 4.22, it was found
that technologies with the highest impacts on people were
improving SLM/ LD knowledge (56%), improving community
institutions (42%), followed by food security (40%), con-
flict mitigation (36%) and empowerment of disadvantaged
groups/ gender equality (21%).
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Box 4.23: Community-led tourism as an alternative livelihood in the Okavango Delta

The Okavango Kopano Mokoro Community Trust offers oppor-
tunities for community-led tourism in the famous Okavango
Delta. The aim is to provide affordable game and nature trips
with camping at night - to allow more people to enjoy the
delta while providing jobs in the impoverished local villages.
The trust was legally registered in 1997, and its board mem-
bers are from the communities themselves. Community-based
natural resource management is the overall objective. This
includes sustainable utilisation of natural resources through
direct participation in managing the environment, animals and
plants abundant in the delta. In this way, the trust uses tourism
to protect the rich natural resources while deriving a source of
income to sustain local livelihoods.

Community guides know best how to access and explore the
delta during the different seasons. Overnight camping, com-
bined with day and night trips in local Mokoro dugout canoes

Source: http://www.okmct.org.bw/

has become a popular way to experience the tranquillity of the
Okavango Delta — at an affordable price. A highlight is glid-
ing silently through the serene landscape - offering a special
perspective of the abundant wildlife, and enjoying the beauty
and richness of nature in silence. The delta is home to a vast
array of wildlife, including elephant, wildebeest, giraffe, zebra
and antelope. The local guides know the special spots within
the unique Okavango landscape and wildlife. They can rightly
claim this is the best way to experience the true, wild, Africa.

The benefits don’t accrue to a tourist agency but directly to the
local community. Many tourists appreciate this concept- and
it offers excellent value for money. Community-led tourism
offers untapped potential for the use and conservation of
rangelands, while simultaneously benefiting local people. It is
surely worthy of further attention.

Figures 1 and 2: Community member take tourists on day trips in dugout canoes to appreciate the silence and richness of the wildlife and the wetland

ecosystem. Statement of a trust member: *

I am a community member of the trust. Making a living of the trust has become our way of life. Living here has

brought joy in my life as | am able to put my children to school” (Hanspeter Liniger).
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Figures 3 and 4: The delta offers a vast range and wildlife to be appreciated by visitors in a silent and non-invasive way from birds like bee-eaters to the

famous megafauna like the hippos (Hanspeter Liniger).

Responses in the approaches concerning ‘services for people’
presented a similar picture to the technologies. In almost
70% of the approaches, positive impacts on knowledge and
capacity building were reported (Figure 4.23). This is fol-
lowed by institutional strengthening (60%), empowerment
of disadvantaged groups (59%), food security (53%), conflict
mitigation (52%) and gender equality (50%).

The importance of SRM knowledge has already been
highlighted as a critical constraint to implementation (see
Chapter 4.1.7). The second highest impact is related to
improving community institutions. It is striking that in some
technology groups, the empowerment of community insti-
tutions was rated more highly than SLM/LD knowledge:
these groups include ‘enabled mobility’ (of whom 100% cite
improved community institutions), ‘infrastructure improve-
ment’ (82%) and ‘controlled grazing’ (55%). This confirms
the importance of strengthening local institutions in order
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Box 4.24: Wetlands and Rivers: their key role in the rangelands of SSA

In Sub-Saharan Africa, 4.7% of the surface area is covered
by wetlands: this figure rises to 6.0% when lakes, rivers and
reservoirs are included (Rebelo et al. 2009). Rivers flowing
through the rangelands or draining into wetlands are arteries
of life for people, animals — but also for vegetation — especially
when surrounded by drylands’. Examples include the River
Niger, Senegal, rivers and streams flowing into Lake Chad, the
Lorian Swamps in Northern Kenya which drain into Somalia,
and the Okavango Delta in Botswana. River flows, and their
flow regimes, change from season to season. However a trend

towards extremes is being increasingly observed, with higher
flows and more violent floods damaging and destabilising river
beds and banks and, during the dry season, diminishing flows
or water courses drying entirely. Upstream development, espe-
cially increasing irrigation, significantly affects river flows in
some basins — yet the extent of the impact and the consequenc-
es for the rangelands are unclear and contested. Evidence is still
lacking though research is underway in some basins, notably
the Ewaso Ng'iro Basin in northern Kenya (Providoli et al. 2019)
and the Okavango Basin in Southern Africa (Liniger et al. 2017).
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Figure 34: Runoff contribution of the Merille watershed from Seprember 2005 10 February 2006

Figure 2: Typical flow behaviour of a seasonal river, Merille, in the northern rangelands of Kenya draining a watershed of 1400 km?. There are extremely
fast rising peaks followed by rapidly declining flows afterwards, and eventually periods of no surface flow (Joss 2018). People and animals depend on the
same water (Hanspeter Liniger).

Figure 3: Widespread degradation in rangelands causes high levels of
runoff and floods, destabilising riverbeds, uprooting trees and widening
the watercourses. In protected areas along the rivers, severe erosion of
the riverbeds and destruction of the riparian forests has led to degrada-
tion of biodiversity in these zones — upon which these protected areas
closely depend. Samburu National Reserve, Kenya (Hanspeter Liniger).
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Box 4.25 Examples of altered catchment hydrology due to rangeland management change

The Olifants basin in South Africa is an example where range-
land uses are located upstream. In this basin, a 31.6% decrease
in rangeland with matching increases in agriculture lands
(20.1%), urban areas (10.5%) and forest (0.7%) led to a 47%
increase in surface runoff generation (Gyamfi et al. 2016). The
implication is that water was not retained on the land, and
higher surface runoff is usually correlated with higher peak
flows and sediment losses also. Another example of an African
basin where ecological effects have been observed following
the loss of upstream rangelands is the Lake Bosomtwe basin in
Ghana (Adjei et al. 2017).

In the Mara basin, which is shared between Kenya and Tan-
zania, Mati et al. (2008) found that land-use change between
1973 and 2000, including deforestation and conversion of
rangelands to croplands, increased the peak flow of the Mara
River by 7%. Mwangi et al. (2016) estimated that land-use

Source: http://www.okmct.org.bw/

S

Olifants Basin, Southern Waters (www.drift-eflows.com).

to achieve successful implementation of SRM, but also prob-
ably highlights the fact that many development agencies are
increasingly working through local institutions in the search
for long-term sustainability.

Food security is being improved in all technologies and
approaches groups to almost the same extent (between 40%
and 60%). Only in practices under ‘supplementary feeding' is
the impact on food security said to be much lower: but that
could indicate that in this group, people are better-off and
food security is not a major concern.

Some technologies and apporaches had a positive impact on
conflict mitigation (36% and 20-55% repectively). Howev-
er, 8% of the technologies described were associated with a
negative impact. This was mainly within the ‘controlled graz-
ing’ and the ‘range improvement’ groups. In both of them,
improved grazing land conditions also attract neighbours to
invade those “green spots”, especially during droughts.

Land use rights improvement were mentioned in 50% of
the approaches — which was lower than expected. Despite
the urgency of the need to achieve better land tenure, having
a significant impact on land use right issues is evidently both
difficult and time-consuming.

Empowerment of disadvantaged groups and gender
equality were greatly to moderately affected in more than
half of the approaches documented: the impact was similar
in all approaches groups except in ‘marketing & alternative
income’, where, in all cases, positive impacts were recorded
for disadvantaged groups such as ethnic minorities in remote

change in the last 50 years contributed to about 97% of the
observed increase in the mean streamflow of Nyangores River
(a headwater tributary of the Mara River). Deforestation and
intensification of agriculture are likely to cause an increase in
surface runoff due to degradation of the watershed, which
reduces its capacity to absorb rainwater (Mwangi et al. 2017).

In the Gilgel Tekeze catchment, Northern Ethiopia, major
increments of cultivated land and settlements of 15.4% and
9.9%, respectively, at the expense of shrubland and grazing
lands have caused an increase in annual surface runoff of 101
mm, and a decrease in groundwater recharge of 39 mm over
the period 1976-2003 (Haregeweyn et al. 2015). These results
signify an increasing threat of moisture unavailability, and sug-
gest that appropriate land management measures under the
framework of the integrated catchment management (ICM)
approach are urgently needed.

Lake Bosomtwe basin in Ghana (http://ghana.arocha.org).

areas. Improving gender equality is a real concern in SSA, and
it is important to note that good land management has a
positive impact. The role of women in decision-making, use,
access, ownership and control of rangeland resources differs
from that of men (Box 4.27). In practice, women are owners
and managers of some natural resources, particularly those
situated near homesteads. They may certain specific pastoral
products - such as milk. These roles are often well recognised
and nested in customary tenure systems, although some
beliefs and taboos may not promote an active role of women
in sustainable rangeland management: especially those that
hinder decision-making by women. In ‘FMNR approach,
Kenya®” women are included in discussions and trainings
and are empowered to take decisions although old traditions
(“clean agriculture”) hinder women from planting and work-
ing with trees and from participating in meetings.

Women clearly hold intrinsic knowledge about range-
land management in line with their use of the range. This
knowledge, coupled with skills, management and access to
resources, is key to addressing issues of land degradation
and climate change. However, it needs to be re-emphasised
that these issues impact on women and men differently. For
example, the amount of time and effort needed by women
to accomplish their traditional roles of (for example) fetching
water for domestic use and taking care of sick or lactating
livestock can increase very considerably with resource scarcity
and degradation.

37 https://qcat.wocat.net/en/summary/4014
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Box 4.26: Sand dune stabilisation, Niger

The encroachment of sand dunes particularly affects oases,
threatening 9% of the productive land in the oases of Niger.
Additionally in the oases and lowlands of the agro-silvo-pas-
toral zone, sand dune formation and dust bowls threaten 60%
of the infrastructure — water points, roads and settlements
etc. Sand dunes are stabilised by setting up dead or living
windbreaks arranged in a checkerboard pattern or in strips
aligned against the prevailing wind direction. The windbreaks
are formed by palisades (e.g. from millet stalks, branches of
doum palm trees or other plant material) or by hedges (e.g.
Euphorbia balsamifera) and trees (Acacia senegal, Balanites
aegyptiaca).

From an economic point of view, the advantage/ impact of
the technology is the increase in agro-silvo-pastoral income,
livestock production, straw and pasture production, and fruit
production (dates, mangoes, citrus, etc.). Ecologically, the
advantages/ impacts are the increase in vegetation cover/ soil
fertility, the reduction of wind and water erosion, and an
increase in biodiversity. At the socio-cultural level, this technol-
ogy reduces conflicts between land users and strengthens the
institutional capacities of local communities.

Source: https:/qcat.wocat.net/en/summary/3566/; https://qcat.wocat.net/en/summary/3857/; https://qcat.wocat.net/en/summary/1621/

left: Topsoil erosion and destruction of vegetative cover may destabilize sandy soils and cause large amounts of sand to become mobile affecting neigh-
bouring areas, Niger (HP. Liniger); middle: Dune stabilisation using palisades, Koublé Doki, Niger (Guéro Maman); right: Bird's eye view of a stabilised sand
dune (Andreas Buerkert).

Box 4.27: Dynamics of community land bill in Kenya on
women

Significantly, the Community Land Act, 2016 in Kenya recog-
nises the role of women and their access rights. The bill pro-
tects against gender-based discrimination, and states that all
members of the community have equal rights of use, access to,
enjoyment and benefit from the land (GoK 2016).

http://www.landcoalition.org/en/regions/africa/blog/gender-evaluation-
criteria-key-moment-scaling

Use of the Gender Evaluation Criteria: a tool to assess land policies and
laws against gender justice.

Land users’ resilience to climate change was reported to be
increased in 45% of the approaches (Figure 4.23), the most
in ‘land & water use planning’ and the least in in ‘community

based NRM'. Main strategies are to establish insurances, to
regulate dry season or emergency grazing and to establish
fodder reserves and emergency markets.

Benefits and costs of rangeland management practices
Benefits and costs are crucial in justifying interventions and
encouraging adoption of SRM. So far, the majority of avail-
able studies on the benefits and costs of SLM concern crop
production systems. Far fewer assessments have been devoted
to benefits and costs of rangeland management systems (Rota
2018). Frameworks for assessment of the value of dryland
ecosystems, and the potential benefits of managing them
sustainably have only recently begun to emerge (King-Okumu
2017). Due to the wide extent and diffuse nature of rangeland
systems, the broad range of management practices, multiple
benefits, variable outcomes and uncertainties (Sandford and
Scoones 2006), the benefit/cost calculations are often con-
siderably more complicated and problematic for agricultural
economists than the economics of monocropping or agro-
forestry systems. Furthermore, input requirements and costs
are also not as predictable as they are in cropping systems.
Nevertheless, it has been argued that the potential returns on
restoring rangelands can be higher than those for any other
dryland ecosystem type — hence the importance of attempting
analyses (IPBES 2018, De Groot et al. 2013).

To assess the benefit — cost ratios for the SRM technologies
identified in this book, the perspective of land users and/ or
other stakeholders of short-term and long-term of establish-
ment and maintenance benefits and costs has been used as
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Figure 4.25: Perceived benefits of technologies (by SRM technology group) in the short and long-term and

related to establishment and maintenance costs.

a proxy indicator. According to WOCAT, short-term covers
1 - 3 years, and long-term at least 10 years. Land users were
asked their opinions of whether the ratios were positive or
negative. Generally, from experience, such assessments place
a quite low value on people’s time and in-kind investments,
and also do not take into consideration the cost of establish-
ing necessary approaches, institutional frameworks, capaci-
ties, etc. that the technologies need to be embedded into.

Results show that, for the short-term, in all technology groups,
more than half of the cases demonstrate positive returns (Fig-
ure 4.25). The highest were recorded under ‘infrastructure
improvement’, ‘enabled mobility’ and ‘range improvement’.
Compared to the costs involved for establishment, the practices
requiring high inputs also show rapid beneficial returns — such
as ‘infrastructure improvement’. Those needing less input (see
Figure 4.14) also give high benefits such as the ‘controlled graz-
ing’ and ‘supplementary feeding’ groups.

However, establishment costs often exceed short-term
benefits, as reported in around 30% of the cases. The most
negative benefit/ cost ratio in the first 1 to 3 years are
recorded under ‘controlled grazing’, ‘range improvement’
and ‘supplementary feeding’. ‘Infrastructure improvement’
showed less negative benefit-cost ratio than expected. In the
‘enabled mobility’ technology group, benefits already exceed
costs in the first years. Here the perceived investment costs
are relatively low compared to the other groups, as these
are mostly related to a management change. Surprisingly,

in around 10% of the ‘controlled grazing’ group, the returns
are rated as being very negative. This could be explained
by reduced grazing or even exclusion of grazing in the first
few years. ‘Rotational grazing, South Africa’® has very high
establishment costs, which discourages land users from using
the multi-paddock grazing system.

Long-term, the investment pays back in all technology
groups. This is particularly so, and in a very positive way,
for ‘infrastructure improvement’, ‘and ‘range improvement’
both of which need time (10 years or more) to fully manifest
their benefits.

In terms of maintenance returns (benefit-cost ratio), in the
short-term as well as the long-term, there is a similar pat-
tern to establishment returns. One exception is the ‘enabling
mobility group’, where long-term maintenance benefits are
perceived as less positive than long-term establishment ben-
efits, probably due to a withdrawal of support after 3-5 years
of project duration. Furthermore, in a few cases of ‘range
improvement’, long-term maintenance returns are rated
slightly negative, probably due to less financial support for
inputs and repairs after projects pull out.

SRM should aim, ideally, to achieve both short-term (rapid) and
long-term (sustained) paybacks. Practices (technologies and

approaches), as documented by WOCAT, include a majority,

3 https://qcat.wocat.net/en/summary/2211/
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Table 4.6: Distribution of long- and short-term establishment benefits of SRM documented by WOCAT
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Short term: 1 — 3 years; long term: 10 years

which report high returns anticipated over longer (10-year)
timeframes (Table 4.6). Even in the short- term, slightly posi-
tive to very positive returns are common. Generally, the move
towards more positive returns in the long-term is reflected.
In relation to rangeland use systems, and also the technology
groups, no distinct patterns emerge.

However, it is important to note that assessments of ecologi-
cal restoration often deal in much longer timeframes than
this, that is 25- or 30-year time horizons (e.g. IPBES 2018).

Valuing Ecosystem Services

Valuation of ecosystem services is important to enable eco-
nomic assessment of the benefits of SRM, in order to weigh
these against the costs of implementation (see Figure 4.25
on costs). Economic assessments involve subjective decisions
about what matters most, which values should be counted,
which should be left out, and what define the most critical
timeframes for the investments to break-even. Benefits are
perceived differently by different people as it is difficult to
assess monetary/ non-monetary (e.g. price of meat and milk/
insurance and pride) or direct/ indirect (hay production/ pro-
tection against floods) values. Without a positive perception
of benefits, however, neither rangeland users, nor donors are
likely to invest in SRM.

Non-livestock rangeland products (NLRP) - including
wildlife, medicinal plants, fuelwood, tourism and many other
products and services — are often overlooked (see Chapter
2.1.3).

The economics of risk reduction and improved resil-
ience in the rangelands is an emerging field in which par-
ticular attention is paid to the costs of losses due to drought

and other disasters (Flint and Luloff 2005, Bond et al. 2017,
Venton 2018). It also includes consideration of the value
that managers place on avoiding, or insuring against, these
risks and losses. Since the loss of livelihoods in marginal
rangeland areas cause famines and conflicts, this can have
disastrous consequences for national economies, security,
and for society as a whole. Recognition of this point has
important implications not only for the selection of optimal
management strategies, but also for economic assessment
of their benefits. Although most available assessments of
benefits and costs of interventions to build resilience to
drought in rangeland areas focus on the household level
economies, some do also consider effects on the wider
regional and national economies or even global environ-
mental benefits, such as carbon sequestration (Vardak-
oulias and Nicholles 2014a and 2014b, Siedenburg 2016,
Venton 2018). A recent assessment by FAO (2018) demon-
strated that giving livestock owners fodder for their ani-
mals during drought saved lives and achieved a 3.5:1 return
on investment costs to procure and distribute the fodder.
But if rangeland users were better able to protect forage
resources — or make hay - they could achieve the same out-
come in terms of avoiding livestock losses. In such cases,
their coping systems are also strengthened, and they would
not be dependent on handouts.

Recently, rangeland managers have begun to consider the
need to involve off-site as well as on-site stakeholders
in shaping their assessments of SRM impacts (Tanaka et al.
2011, Brown and Macleod 2017). In cases where some ben-
efits are of more value to off-site stakeholders than they
are to on-site resource users, there can be rationale for the
off-site beneficiaries to offer incentives to the rangeland
users for maintaining or improving relevant practices - for

102 Sustainable rangeland management in Sub-Saharan Africa — Guidelines to good practice



Box 4.28: Chyulu Hills Community REDD+ project, Kenya

The Chyulu Hills REDD+ project combines two government
agencies, three local NGOs and four communities together
under a unified banner, the Chyulu Hills Conservation Trust
(CHCT). The project aims to protect its rangeland and forest
landscapes by creating an alternative income opportunity,
and improving both livestock and rangeland management,
while preventing the emission of over 18 million tons of carbon
dioxide over the project’s 30-year lifetime.

A main goal of the project is to improve grazing and livestock
management to prevent further degradation of the rangeland
and forest resources.

https://qcat.wocat.net/en/summary/4264/
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Figure 4.26: Valuing the benefits of sustainable rangeland
management. Valuing the multiple benefits of sustainable
rangeland management (McGahey et al. 2014).

example to reduce erosion and sedimentation of down-
stream water supplies or increase carbon sequestration
(Blignaut et al. 2010). This is a form of payment for ecosys-
tem services (PES).

The economics of hydrological regulation is difficult
to assess in terms of use values for the stored water, or
replacement costs for wells or water treatment instead of
water availability in the surface waterbodies and near sub-
surface. This has been attempted in various studies carried
out in rangeland areas in different parts of Sub-Saharan
Africa (Acharya and Barbier 2002, Blignaut et al. 2010,

Balana et al. 2012). Drinking water for people and livestock
often has a range of different market prices that will esca-
late during shortages. The majority of available studies on
the benefits and costs of SLM concern crop production sys-
tems. Far fewer assessments have been devoted to benefits
and costs of rangeland management systems. Due to the
multiple benefits and uncertainties that characterise the
rangeland systems, these calculations are often consider-
ably more complicated and problematic for agricultural
economists than the economics of monocropping or agro-
forestry systems.

The economics of carbon sequestration is often discussed
in relation to the economics of sustainable rangeland man-
agement and payment for ecosystem ser vices (Box 4.28).
But these values still can only be realised in very few range-
lands in SSA — where there is sufficient institutional support
to make payments for carbon credits (Lipper et al. 2010).

On the other hand, the economics of land claims and
mining rights (subterranean resource exploitation) can be
more tangible to rangeland users - even under communal
systems. Rangeland communities can receive payments from
mineral exploration, and land developers of different kinds
if they can establish their claim on their land and oblige
investors to pay for the rights to access resources there.

There are more issues and benefits involved related to
sustainable land management as illustrated in Figure 4.26.
Each of them would need to be assessed and valued, and
trade-offs and co-benefits between them to be assessed,
in order to paint a comprehensive picture of the value of
rangeland management.

Take-home messages

The influence of SRM on ecosystem services can include both on-site and off-
site impacts.

Where efforts are made towards SRM, the value and importance of improving
forage and fodder production — as the foundation of animal production — should
be seen as the number one priority.

Climate change and associated water scarcity are contributing to a situation
where many rangelands are becoming increasingly dependent on boreholes for
a greater part of the year.

Dams, pans and lakes are very sensitive to management of their catchment
area. If the land and its vegetation cover is degraded then the waterbodies will
be rapidly degraded in turn.

Changing the types of watering points that are available in rangeland (e.g. from
naturally occurring seasonal water pans to boreholes) can give more control to
local rangeland managers.

As demands on water increase and surface water has become scarcer, more
and more groundwater is being tapped especially during drought periods — the
longer-term consequences of this is a growing worry.

Beef production ‘water footprint’ studies have shown that industrial livestock
systems have a far higher freshwater footprint than livestock raised in extensive
grazing systems.

More than 35% of the technologies were appraised as being able to cope well
or very well with drought.

Investing in the land and its productive capacity are vital in strengthening peo-
ple’s resilience to drought and climatic shocks.

Managing rangeland watersheds to deliver improved quality and quantities of
water to urban consumers has been identified as a critically important way in
which SRM can affect ecosystem services that are of value to people.

Compound disasters of floods and droughts following each other have received
considerable attention in many parts of Sub-Saharan Africa. SRM can offer, at
least in part, a disaster risk reduction solution.
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Women clearly hold intrinsic knowledge about rangeland management in line
with their use of the range.

So far, the majority of available studies on the benefits and costs of SLM concern
crop production systems. Far fewer assessments have been devoted to benefits
and costs of rangeland management systems.

Results show that, for the short-term, in all technology groups, more than half
of the cases demonstrate positive returns.

Long-term, the investment pays back in all technology groups. In terms of main-
tenance returns, in the short-term as well as the long-term, there is a similar
pattern to establishment returns.

In some cases, long-term maintenance returns are rated less positive than long-
term establishment benefits, probably due to a withdrawal of support after 3-5
years of project duration.

If rangeland users were better able to protect forage resources — or make
hay — they could avoid livestock losses.

Recently, rangeland managers have begun to consider the need to involve
off-site as well as on-site stakeholders in shaping their assessments of SRM
impacts.

Ecosystem services (ESS) provided from rangeland manage-
ment, and the changes due to investments in sustainable land
management practices, influence and change the original
drivers of the management of the rangeland. This feedback
mechanism closes the cycle in the framework of sustainable
rangeland management (see Figure 4.1). New drivers are
formed, which in turn drive land users to make changes and
further investments, or to maintain the services provided by
the land use. Thus assessment of the impacts on ESS shows
how drivers are changed, creating the enabling environment
ideally towards improved conditions for further spread (‘out-
scaling’) of SRM practices.

The main motivation of land users for implementing SRM
has been reported to be increased production (Figure 4.27).
Along the same lines, increased profitability is mentioned
as being very important under a number of approaches.
Reducing land degradation and environmental consciousness
are also driving forces or at least strongly motivating fac-
tors. Enhanced SRM knowledge and skills, as well as conflict
mitigation, are recurring themes throughout this chapter,
indicating their importance as a driving force.

Activities from the ‘community based NRM’ group can all
be fully sustained or continued once any external project
support has been terminated or has pulled out (Figure 4.28).
For around 70% of the ‘land & water use planning’ cases and
50% of those under ‘wildlife & nature tourism’ continuation
of implementation of activities has also been reported. How-
ever, for around 80% of the cases of ‘marketing & alternative
income’ and around 30% of ‘land & water use planning’, con-
tinuation is unlikely or even impossible without the support
of a project or government agency.

With respect to take-up of the practices, 40% of the cases
reported spontaneous adoption. Adoption of technologies
pertaining to the ‘enabled mobility’ group are by far the
highest (Figure 4.29). Forty percent of the cases reported that
10-50% of the land users have adopted the technologies, and
60% of all cases reported an adoption rate of more than half
of the land users within the region. This is a very encourag-
ing sign and shows that practices promoted under ‘enabled
mobility’ are first, clearly needed, and second, attractive.
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Figure 4.27: Main motivation of the land users/ stakeholders
to implement SRM technologies. Note: in percent of the SRM
technologies, multiple responses are possible.
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Figure 4.28: Sustainability of what has been implemented
through the approach by land users.

The costs showed that they are affordable and already pay
back in the short-term: so rangeland users can spontaneously
adopt these practices. ‘Controlled grazing’ also has good
adoption rates — in around 35% of the cases, with more than
50% adoption in some. Again, the reasons are that they are
affordable and pay back quickly. In all the other technology
groups, adoption is less, but it still exists. In these cases more
inputs are required, especially ‘improved infrastructure’ and
thus rely more on support from outside agencies. However,
the high proportion of ‘not available’ data on adoption is an
indication of insufficient monitoring of the spread and take-
up of land management technologies.

Further analysis showed that only 25% of the cases reported
adaptation of the technologies by land users to suit local
context and changing conditions: about the same number
indicated no adaptation and almost half did not, or simply
could not, answer the question. Of those who adapted the
practice, 13% indicated climate change, 3% market change
but 84% could not specify the reason. The high number of
‘no replies’ to critical questions like adoption and adaption
rises serious concerns about monitoring and evaluation of
the spread of SRM.
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Figure 4.29: Adoption trend of the SRM technologies. NA =
data not available.

Closing the cycle in rangeland management: Technical
interventions in rangelands will fail if impacts on the economic,
political, cultural and social well-being and the people, and
the health of the land and ecosystem are not positive and not
recognised. Rangelands are complex socio-ecological systems.
Many factors are localised in nature, and can only be tackled
through an appropriate and tailored approach. Others are
relevant at landscape, or national, or even transboundary
scale and others at global level: their effects on the function-
ing of the rangeland system may be out of the control of local
managers, yet interventions must account for these to ensure
success (Hruska et al. 2017). The proposed ‘rangeland man-
agement framework’ on drivers, land management practices,
health of the land resources and ESS - including human well-
being - allows manager and practitioners to understand and
interpret these interacting factors, and create management
intervention that are holistic in nature, and recognise the com-
plexity and dynamic interaction in rangelands.

Rangeland management involves actions at multiple scales,
both temporal and spatial. Management interventions which
don’t appreciate the need to manage across these multiple
scales, incorporating the varying political, ecological and
social dynamics, will often fail to meet their goals.

The analysis of the documented practices, as well as experi-
ences described in the literature, clearly show that there is
a continuous change of drivers. It is the land management
practices and their impacts on the health of the natural
resources and the ecosystem services, which influence and
propel the change of drivers. This ever-ongoing change,
namely “what is good today might not work tomorrow"” com-
bined with the intricate complexity related to ecosystems,
stakeholders and their interactions is particularly dynamic. It
has even accelerated in recent years and is increasingly chal-
lenging for the rangelands of Sub-Saharan Africa. Highly flex-
ible adaptions and coping mechanism are clearly needed, as
indicated by the strong demand for knowledge and capacity
building expressed by land users — echoed by SRM specialists.

Take-home messages

Adoption of technologies are by far the highest within the ‘enabled mobility’
group

The high number of ‘no replies’ to critical questions like adoption and adaption
rises serious concerns about monitoring and evaluation of the spread of SRM.

Technical interventions in rangelands will fail if impacts on the economic, politi-
cal, cultural and social well-being and the people, and the health of the land and
ecosystem are not positive and not recognised.

Rangeland management involves actions at multiple scales, both temporal and
spatial.

It is the land management practices and their impacts on the health of the
natural resources and the ecosystem services, which influence and propel the
change of drivers ever-ongoing change, namely “what is good today might not
work tomorrow" combined with the intricate complexity related to ecosystems,
stakeholders and their interactions is particularly dynamic.

Highly flexible adaptions and coping mechanism are clearly needed, as indi-
cated by the strong demand for knowledge and capacity building expressed by
land users — echoed by SRM specialists.
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The way forward - strengthening sustainable rangeland
management in Sub-Saharan Africa

This chapter brings the book to a conclusion by synthesising
and integrating the findings of the literature review and
analysis of the case studies. These are assembled under the
thematic headings of technologies, approaches and knowl-
edge management. A final section then reviews the pros-
pects for the future of sustainable rangeland management.
Within the text there are “Focus boxes” - each of which
highlights key issues or summarises guidelines. In summary,
the conclusion underlines the conviction that there needs to
be a greater emphasis on the rangelands and their manage-
ment in Sub-Saharan Africa.

But first, it isimportant to re-iterate the strategic importance
of the rangelands to Sub-Saharan Africa. They cover 62% of the
land area, are home to over 55% of its livestock and provide
livelihoods for 38% of the region’s inhabitants. Rangelands
also provide a wide range of ecosystems services including car-
bon storage and hydrological regulation —and they also host
unique and globally important biodiversity. However, the state
of these lands is in peril, with large-scale losses of productivity
and threats to livelihoods, due to pervasive deterioration of the
natural resources — increasingly exacerbated by climate change
and growing demands by various stakeholders.

Appreciate the importance of healthy
rangelands in Sub-Saharan Africa

For the future of Sub-Saharan Africa, rangelands and their eco-
system services will be increasingly crucial: but their contribu-
tion can only be guaranteed if the land and its resources are
keptin a "healthy” condition through sustainable management.

A multitude of different drivers are involved in the current
dynamicsituation, all impacting and affecting rangelands and
their management: these include human population growth
and increasingly unsustainable resource use; in some areas,
growing livestock densities and changing livestock composi-
tion; climate change with increased frequency of droughts
and floods; losses of mobility as a result of policies and land
fragmentation; increasing claims on resources - for mining,
oil exploration, biofuels, large-scale farming, contract herd-

ing by urban elites etc.; growing conflicts between resource
users; a plethora of historical development projects — many
of which failed and left a legacy of pessimism. Management
interventions which don’t appreciate the need to manage
across multiple scales, incorporating the varying political,
ecological and social dynamics, will fail to meet their goals.

Review rangelands as social-ecological
systems.

Development interventions in rangelands fail when we do not
consider impacts on economic and social well-being, in addi-
tion to the ecology. Rangelands are complex social-ecological
systems where climate, ecology, management, culture, insti-
tutions, policy, and market forces, all interact. Rangeland
interventions thus need to address all aspects of sustainability:
the social, economic and ecological dimensions of sustainable
rangeland management.

Rangelands have become hotspots as their potential is bet-
ter appreciated - but at the same time they are subject to
increasing threats of degradation.

Appreciate new and growing pressures
and their significant impact.

Rangelands are under intense and growing pressure, with a
multitude of global and local changes. Land degradation is a
clear and present danger. Simultaneously, historical views of
rangelands and their people as “marginal” are rapidly reced-
ing: these are lands growing steadily and strongly in impor-
tance as claims on them, for multiple purposes, proliferate.

A main aim of rangeland development is to achieve
improved and sustained ecosystem services and provide bet-
ter livelihoods by investment in, and upscaling of sustain-
able rangeland management (SRM) profoundly based on
experiences gained so far. Better management of the veg-
etation, the water and the soil must be afforded top priority
for planning and further investments - for the future of the
Sub-Saharan Africa’s rangelands and its peoples.

What is the future of the rangelands in SSA? Transformation into other
land uses due to growing alternative claims? Will an assessment of the
value of the diverse services and functions of the rangelands help in
clarifying the way forward?

left: Conversion of rangelands and their wetlands might yield short-
term economic benefits but a loss of services related to disaster risk
reduction, biodiversity and provision of water, northern Uganda
(Hanspeter Liniger).

right: Assessing the value of biodiversity and rich habitats of African
wildlife — and the value of grasses, in some parts of the world termed
“green gold” — remains a challenge compared to assessing the value of
mining mineral resources e.g. gold, South Africa (Hanspeter Liniger).

Chapter 5 » The way forward - strengthening sustainable rangeland management in Sub-Saharan Africa 107



Focus #04: Spread SRM derived from experience.

To ensure relevance, impact and spread, SRM must be based on
principles derived from the wealth of existing experiences. This
book has collected and collated many of the most important
current practices: the evidence is here.

Because of the high level of diversity and the heterogene-
ity of the rangelands, there needs to be a differentiation
in focus between the different rangeland use systems
(RUS). Although there can be overlap between the different
RUS, each requires specific interventions.

Focus #05: Address different rangeland use systems
(RUS).

In order to deal with the high complexity and diversity, six
rangeland use systems need to be addressed — separately but
also the interactions between them - in the search for solu-
tions, these comprise:

1. Large landscape pastoral rangelands (pastoral).
2. Large landscape agropastoral rangelands (agropastoral).

3. Bounded rangelands without wildlife management
(bounded without wildlife).

4. Bounded rangelands with wildlife management (bound-
ed with wildlife).

5. Parks, wildlife & nature reserves (parks & reserves).
6. Small-scale settled pastures (pastures).

5.1.1 Healthy and productive rangeland

The first priority behind sound SRM technologies — valid for
all rangeland use systems —is to seek to establish and main-
tain healthy land. Nurturing productive conditions helps
land to achieve its natural potential, while maintaining and
improving ecosystem function and services. Furthermore, it
breaks the vicious spiral of degradation (see Box 4.12). It also
provides resilience against shocks and extremes inherent
to rangelands, but made worse by a changing climate (see
Chapter 2.1.2). The combination of improving and maintain-
ing both health and productivity of the land has top priority
for all interventions in SRM.

Healthy rangeland can only be fostered by practices that
maintain a good level of ground cover-with a special
emphasis on perennial grasses, including the improvement
of forage/ fodder quality: the nutritional value of the range
needs to be considered alongside the productivity. There-
fore, what is urgently needed is a “GRASS revolution”: Grass
Restoration for Africa’s Sub-Saharan rangelands. As this
revolution is also needed outside Africa it could also stand
for Grass Restoration for Arid and Semiarid Soils. This helps
achieve the objective of increasing vegetation/ biomass
quality and production, which in turn increases water avail-
ability and water use efficiency by reducing surface evapora-
tion and runoff. Collected runoff can be used productively
through water harvesting.

5.1 SRM technologies for outscaling

Experiences with sustainable rangeland management have
been documented using the standardised WOCAT format, and
are presented in Part 2 under "technologies” and “approaches”.
The analysis of the practices documented revealed principles
underpinning successful SRM. Some are valid for all rangeland
use systems — others are more specific to certain systems.

Focus #07: Emphasize Grass Restoration for Africa’s
Sub-Saharan rangelands, GRASS.

A popular misconception is that deforestation is a major
issue in the rangeland crescent of SSA. For donors, trees have
“green credentials”, and a simple appeal. However a focus on
tree planting programmes should not detract from the main
priority: re-establishing perennial grass cover and species for
herbivores — and for protection of the land.

Focus #06: Follow three guiding principles for SRM
technologies.

1) Maintain healthy and productive land.

2) Employ adaptive and ecological heterogeneity-based
management of livestock and wildlife.

3) Focus on resilience-based interventions that cope with
shocks, threats and risks.

Other goals are an increase in soil fertility, in soil organic
matter, and in soil fauna and flora and creating favourable
micro-climates, SRM technologies that favour healthy land
are based on grazing management systems at very differ-
ent levels of scale —across all rangeland use systems (RUS).
However, when working effectively, all provide rest periods
for grasses to replenish their reserves. Judicious fire man-
agement may be employed in some situations to prevent or
control bush and tree encroachment by invasive exotic — but
also native — species and allow perennial grasses to establish.
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Maintain healthy and productive land.

¢ Improve and maintain grass and herbaceous cover for pro-
duction and protection.

¢ Increase water availability by reducing water loss from
direct evaporation from the surface and by uncontrolled
runoff; harvest runoff water for productive purposes.

e Maintain and increase soil fertility by reduction of water
and wind erosion and improved manure management.

e Reduce or prevent encroachment of invasive bush and tree
species.

5.1.2 Adaptive and ecological heterogeneity

Enabling mobility and movement through opportunistic
(large-scale pastoral and agropastoral systems), or controlled,
rotational grazing (in bounded systems) allowing natural
regeneration and resting periods is central to utilising het-
erogeneity in vegetation and climate.

The key elements are grazing intensity, timing and pressure
that need to be carefully —and opportunistically — adjusted
in order to allow the grass and herbaceous cover to regener-
ate from use and to remain productive. It is of paramount
importance to guarantee sufficient duration and regularity
of resting periods to maintain rangeland health. Rangelands
evolved with a wide range of different herbivores. However,
land users —through selecting different livestock species with
their specific browsing and grazing habits — have changed the
composition of rangeland vegetation.

A vital intervention is to improve infrastructure including the
number and distribution of water points and reservoirs. The
key here is strategic placement to regulate water availability
at different periods. Markets and slaughterhouses are always
important — but access is imperative when lengthy droughts
occur. Another area of attention is adjusting the balance
between grazing and browsing: the mix between types of
livestock, or in combination with wildlife.

Wildlife and biodiversity should be seen as an opportunity
rather than an obstacle. Many systems can benefit from
wildlife for more efficient use of vegetative resources, for
tourism and income generation for game meat. Further-
more, new strategies are needed to integrate pastoral and
conservation objectives. Pastoralists can create “functional
heterogeneity” that facilitates co-existence of wildlife and
livestock and the interrelation of their grazing with savan-

nah and grassland plant communities. There is now a
strong conceptual basis for wildlife-livestock co-existence
and empirical evidence to show that these concepts work.
Thus community and private conservancies can play a role
in restoring wildlife movement across large landscapes in
African savannahs. But conservancies are not a panacea for
development in the rangelands and cannot replace public
institutions that function at a broader spatial level.

Employ adaptive and ecological heteroge-
neity-based management of livestock and wildlife.

¢ Adjust grazing intensity, timing and pressure by movement
of livestock.

¢ Allow regular resting periods for productive regeneration.

e Select livestock species and composition according to avail-
ability and change of the rangeland vegetation.

¢ Improve number and distribution of water points to access
diverse grazing lands.

¢ Give attention to markets and slaughterhouses: location and
accessibility especially during droughts.

e Manipulate herd composition (grazers and browsers; large-
stock and smallstock) to make use of the heterogeneity.

¢ Manage livestock and wildlife interaction.

5.1.3 Resilience based practices: dealing with shocks,
external threats and risks

As noted, good rangeland management practices lead to
healthy landscapes which build up resilience and make sys-
tems “climate-smart” — namely productive and more robust
to climate extremes and changes, while simultaneously
sequestering carbon in vegetation and the soil. Further,
specific measures include installing emergency mechanisms
for situations where the shock is too large to be absorbed
by even a healthy system. This may include securing addi-
tional emergency feed by building up a hay reserve (e.g.
in ‘pasture’ but also in ‘bounded’ systems) or securing an
emergency grazing area — though such areas are very vulner-
able to competition and conflicts. Another key aspect of this
strategy is sourcing emergency markets: possibilities for sale
and slaughter during critical periods. Finally contingency
plans should be drawn up in case of exceptional droughts or
other disasters where food (or cash) aid is required: in these
cases the World Food Programme may step in and propose
“"work-for-asset” programmes where the "assets” comprise
infrastructure for community benefit.

Left: Large-scale restoration grass cover is a key, if not the key,
challenge for the rangelands in Sub-Saharan Africa (Hanspeter Liniger).

right: Clearing of invasive bushes and spreading their branches on the
bare ground enables grasses to grow under the cover, due to the
favourable microclimate and the activities of termites breaking the soil
crust, near Johannesburg, South Africa (Hanspeter Liniger).
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Diversifying production and sources of income is another
option —though not available to all, for example those
systems characterised by opportunistic movement and tran-
shumance. Diversification can include using wildlife and tour-
ism for additional income: this is an opportunity for two RUS,
namely ‘bounded with wildlife’ and ‘parks’. Other diversifica-
tion pathways may include expansion of agropastoral and set-
tled pasture systems, though this is limited by climatic factors.
Non-livestock rangeland products (e.g. honey, medicinal and
cosmetic products) are an option for exploitation, to a greater
or lesser extent, under all RUS. An option for the future could
be acquiring carbon credits for sequestering carbon under
climate change mitigation programmes - for example as is
being pioneered in the Chyulu Hills of Kenya.

Focus #10: Focus on resilience-based interventions
that cope with shocks, threats and risks.

e Adapt through becoming resilient: invest in climate-smart
systems.

¢ Install emergency mechanisms for feed and market access.

¢ Diversify production and sources of income (tourism/ wild-
life, non-livestock rangeland products).

* Be prepared for disaster interventions: develop plans for
disaster relief programmes.

5.1.4 Principles of SRM in each technology group

Whereas all the three principles elaborated above have their
potential and role in the different groups of technologies,
some of them have a special emphasis in particular technol-

ogy groups:

¢ Incorporates the principles of reaching a healthy state by
avoiding overuse through movement and providing rest
periods, while exploiting gradients of forage quality and
quantity. Has best potential to exploit rainfall variability.

e Requires strong governance systems to ensure adherence
to grazing rules and arrangements.

e Even though mobility has high potential to cope with
shocks and variability, access to emergency areas and
emergency markets is a growing constraint.

Controlled grazing (TG2)

e Smaller-scale form of mobility: rotation and regular rest-
ing is a key principle to avoid detrimental impacts on
vegetation of non-rotational regimes.

e Arrangements with neighbours are needed to agree on
dry season/ drought forage.

e Securing the rested areas from use or invasion is essen-
tial; this also helps to ensure enough dry season/ drought
forage.

e Because of pressure from other rangeland users and
drought, additional strategies may be required, such as
emergency markets.

Range improvement (TG3)

¢ Improved land is directly addressed through restoring
grass cover e.g. by reseeding, water conservation and
harvesting, clearing of invasive and unproductive species.

e As with ‘controlled grazing’ the rights and security over
the land in times of crisis (droughts etc.) is a major issue.
Range improvements are often done under ‘bounded’ or
‘pasture’ systems, where land rights are firmly regulated.

Supplementary feeding (TG4)

e The impact on the land and its health is restricted in area
but where applied, it is usually well done and productiv-
ity is improved.

¢ Resilience to shocks and emergency feeding is usually
better prepared for than in other groups.

¢ In more intensive systems for animals at particularly stag-
es (young, gravid, lactating), feed is often from residues,
or fodder - fresh or preserved as hay.

Infrastructure improvement (TG5)

e Water availability is effectively a grazing management
tool: water and forage access go hand-in-hand. Areas
without water may be underutilised. When water points
dry - or are turned off — animals are obliged to move: this
helps to introduce resilience into the system.

¢ However, this group also has the greatest potential to accel-
erate degradation especially in the vicinity of infrastructure
through prolonging access to water and thus forage. Spe-
cific management options are needed (e.g. the movement of
corrals, temporary closure of water points, change of stock
routes). Development of water resources and its manage-
ment must be designed carefully to avoid this pitfall.

e Emergency situations can be addressed through infrastruc-
ture (stock routes for example) that permits ready access to
forage, and through improved market opportunities.
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5.2 SRM approaches towards upscaling SRM
technologies

In order to facilitate the implementation of SRM technologies
six guiding basic principles for successful SRM approaches are:

Focus #11: Follow guiding principles for SRM
approaches.

1) Improve the enabling environment.
2) Consider livelihoods, gender and youth.

3) Enhance planning through participation and evidence-
based decision-making.

4) Build in strategic resilience to drought/ shocks and climate
change adaptation.

5) Improve marketing and labelling of products.
6) Integrate wildlife where possible/ relevant.

5.2.2 Livelihoods, gender and youth

Clarification and communication of the potential benefits
and the impact on land users’ livelihoods for each of the SRM
practices are a prerequisite to encourage adoption of SRM.
There needs to be particular attention to gender and youth.
The following are the main considerations:

5.2.1 Enabling environment

An enabling environment constitutes the factors that sup-
port or “surround” the implementation of SRM practices.
Many are out of the direct control of project or programme
implementers — such as as national policies. Some, though,
are closer to home such as the development of local range-
land management committees. Before selection of an SRM
practice, an analysis of the “hindering environment” and
how to turn it into an “enabling environment” is a must.
This requires attention to the following issues:

Focus #13: Consider livelihoods, gender and youth.

¢ Clarify impact of SRM technologies on the land (vegetation,
soil, water) and implications for livelihoods.

¢ Reduce out-migration by promoting profitable and produc-
tive SRM.

e Calculate costs and inputs needed for the implementation
of SRM.

¢ Estimate overall benefits as well as trade-offs: short-term
and long-term.

e Weigh up the potential for additional income through
diversification of activities.

* Improve access to services

e Consider gender-related differences related to technologies
and livelihood.

¢ Assess the relevance to the youth: some ‘“high-tech” options
may appeal to them.

¢ Analyse consequences of different technologies on risks
and security.

Focus #12: Improve the enabling environment.

¢ Improve and utilise legal frameworks, institutions, govern-
ance, and policies.

e Ensure security of rights to land and resources (formal,
informal or customary).

e Assure financial resources are available to support SRM.

e Ensure better knowledge and capacities for decision-
making and implementation.

e Includie social/ cultural/religious norms & values as part of
an enlightened approach.

left: Local people sowing indigenous trees, shrubs and grass seeds in
microbasins opened up by the Vallerani Delfino plough into a extended
degraded area. Sowing days are important and joyful events for the
communities, Oudalan, Gorom-Gorom, Burkina Faso (Lindo Grandi).

centre: During the rainy season the microbasins collect rain and runoff
and the grasses re-establish quickly and first cover the microbasins
while the unploughed soil remains bare (Amadou Boureima).

right: After five years in the same area, the grass cover also
between the ploughed lines is almost closed and desirable trees and
bushes establish. The area has changed from basically unproductive
degraded land to high value pasture land (Verena Grandi).
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5.2.3 Evidence-based planning

Multi-use with multi-users at multi-scales in a world of mul-
tiple claims is a great challenge that has to be met while
planning. To turn a barrier into an opportunity, the follow-
ing issues must be considered:

Enhance planning through participation

and evidence-based decision-making.

¢ Tap the wealth of experiences in good rangeland manage-
ment and the lessons learnt from mistakes.

e Assess costs and benefits of different land management
options.

¢ Identify and negotiate multiple claims, functions and uses
of rangelands involving all stakeholders.

e Engage in open dialogue and develop consensus during
negotiations.

e Plan for conflict resolution; if resolution is required, full
stakeholder involvement is best.

¢ Involve multiple stakeholder and users at all stages from
planning onwards.

5.2.4  Build-in strategic resilience

Droughts and their implications for the rangelands have
been identified as a key, and sensitive issue for all range-
lands use systems and SRM practices. While resilience has
already been discussed in terms of appropriate technolo-
gies, resilience strategy is integral to sound approaches:

Build in strategic resilience to drought/
shocks and climate change adaptation.

e Select and implement SRM practices that have proven levels
of resilience.

e Establish drought risk management plans and strategies.

e Facilitate establishment of fodder stock and storage.

e Enable access to dry season/drought/ emergency grazing
grounds and water points.

e Set-up early warning systems for preparedness.

e Facilitate “fair/ honest trading” emergency selling.

e Establish insurance schemes where this is an option.

¢ Manage a range of livestock and wildlife species for optimum
use of land'’s resource.

e Encourage breeding strategies and natural selection which
favour resilience.

5.2.5 Marketing

Better marketing of livestock, and high-end livestock prod-
ucts as well as branding and origin-labelling can help in
adding value to products. Additionally, there is unexploited
potential for marketing of non-livestock rangeland prod-
ucts —and finally the potential for carbon credit schemes
based not on trees but on rangeland vegetation.These are
summarised below.

Improve marketing and labelling products.

¢ Improve marketing of livestock: high-end products, brand-
ing and origin-labelling.

¢ Explore non-livestock rangeland products: medicines, cos-
metics etc.

e Establish functioning carbon credit schemes for rangelands.

5.2.6 Wildlife

Wildlife, and its role, is controversial within the debate sur-
rounding rangeland management. Some see new opportu-
nities for mixing wildlife and livestock, others view wildlife
as a threat to livestock production. There are rangeland
users who are caught up in wildlife-livestock or human-
wildlife conflicts, while others make profitable use of
wildlife and protected areas. Those growing crops on the
rangeland fringes are especially vulnerable to wildlife: here
lies the greatest potential for conflict. Below, some of the
main issues are summarised.

Integrate wildlife.

e Continue exploring benefits and potentials of integrating
wildlife.

¢ Reduce human-wildlife conflicts and identify if wildlife cor-
ridors are feasible options.

e Seek new opportunities and philosophies to incorporate
wildlife and protected area benefits for local people.

e Further explore a 3-circle approach often promoted in
parks: from (1) protected areas in the centre, to a middle
ring (2) for livestock grazing, and an outer ring (3) for set-
tlement/ cultivation.

¢ Further identify and document SRM practices related to
parks & reserves and identify their potential for outscaling,
especially in West Africa.
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5.2.7 Principles of SRM in each approach group

Whereas all the six principles elaborated above have their
potential and role in the different groups of approaches,
some have a special emphasis in particular approach groups:

Community based NRM (AG1)

The main concern is to build from the community level,
involving land users and their initiatives from the beginning
to the end. It stresses participatory planning and decision-
making and identification of community-based traditions,
innovations and adaptations, and mobilises a wide span of
stakeholders from community-based organisations (CBOs),
to non-governmental organisations (NGOs) to the govern-
ment (GOs), and international organisations.

Land & water use planning (AG2)

Particular emphasis is on evidence-based decision-making
informing participatory planning: as this has been identi-
fied as one of the key shortcomings, leading to widespread
failures of interventions. Planning involves another set of
“multi-challenges” involved in success: multi-stakeholders,
multi-functions and multi-levels of scale. It also builds up
a strong, well-informed knowledge base covering SRM
already applied in the region. This is a real challenge, but
approaches addressing improved planning and knowledge-
based decision-making surely speak to a core issue within
successful implementation of urgently needed SRM. Fur-
thermore, planning for in-built resilience to deal with
shocks and extremes has an important role in this group.

Marketing & alternative income (AG3)

All approaches need to address the economics of land
degradation and SRM. The group ‘marketing & alternative
income’ is focussed on efforts to identify improved mar-
keting of livestock and non-livestock products, improved
labelling and value-addition to rangeland products, and
synergies including marketing of wildlife and nature, and
exploring the potential carbon credits for CC mitigation.

The choice of livestock breeds in management systems with
restricted mobility is generally fine-tuned to meet market
demands. While the herd composition in sedentary systems
on rangelands is mainly adjusted to market demands, the
composition of herds in pastoral systems further needs
to consider type and availability of forage vegetation in
an area as supplementary feeding is limited. In turn, chang-
ing herd composition may influence, over a long period,
plant composition. There are complex dynamics and even

BOIL DERA

paradoxes: for example bush encroachment is considered a
form of degradation, but management systems with cam-
els and goats may benefit-—and herders may respond by
increasing the proportion of browsers in their herds.

For poor families both goats and sheep can be readily sold
to realise cash. Cattle are large, so less of a “liquid” asset
than small stock. In fact some communities refer to sheep
and goats as their “ATM cash machines”.

Wildlife & nature tourism (AG4)

Some of the rangeland use systems combine wildlife and
nature resource management: for example ‘bounded with
wildlife’ and ‘parks & reserves’. The unique wildlife and nature
of the African rangelands is a key asset and offers possibil-
ity and potential in many ways for improved management.
The approach is strongly linked to improved marketing and
seeking alternative income sources. The rich biodiversity and
unique attractiveness of the rangelands provide a great asset
for improved marketing and livelihoods of rangeland users.

Clearly, there are a series of important and crucial aware-
ness and knowledge gaps surrounding rangelands and their
management. The compilation of the guidelines has been a
stark reminder of how little is known, or understood, about
the complexity and multitude of factors.

Follow the guiding principles: awareness,
knowledge & capacity.

1) Improve awareness to induce a shift in perception.
2) Identify current and future knowledge gaps.

3) Address knowledge gaps and improve knowledge manage-
ment and at all levels.

4) Enhance capacity throughout: from land users to decision-
makers.

5.3.1 Awareness

Heightened awareness is needed to ensure that recognition
of the status of rangelands and the changing and growing
claims on them for the services they provide by a multitude
of users is enhanced, and a general shift in perception
about rangelands potential is encouraged - to reflect their
growing importance yet increasing vulnerability.

left: Hawai Gufu, a community member from Badana Village makes her
contribution in community consultation meeting, Garbatulla, Kenya
(Hussein Konsolle).

centre: Herero pastoralist planning meeting, Namibia (William Critchley).

right: Livestock insurance in remote rangelands illustrates the
importance of risk reduction by an insurance against extreme events
link droughts or ourbreaks of diseases. The insurance is as important as
the basic goods sold in a small shop in the remote north of Kenya
(Hanspeter Liniger).
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Improve awareness to induce a shift in
perception.

e Disseminate proven sustainable rangeland management
practices.

* Give voice to the various rangeland users to spread their
experiences.

e Raise awareness about the challenges and opportunities of
SRM solutions.

e |llustrate the complexity of human interaction with range-
land ecology.

e Demonstrate the multiple impacts of good rangeland man-
agement.

e Support platforms for awareness-raising, knowledge shar-
ing and solution finding.

¢ Bridge the barriers between the French and English speak-
ing regions of SSA by creating multi-lingual knowledge
sharing platforms.

¢ Implant rangeland development issues into the policy level
debate.

¢ Involve researchers, postgraduates in training to address
rangeland-related questions and help raising awareness.

5.3.2 Knowledge gaps

Development initiatives have seen successes as well as
failures — the latter including controversial recommenda-
tion (e.g. promotion of exotic trees which have become
invasive). The current analysis underlines the complexity of
the challenge: a vast range of different land use systems
combined with knowledge gaps and inadequate skills to
address the challenges related to SRM. The requirements
for knowledge about ecosystems and their processes, veg-
etation, hydrology, fire, conflict occurrence, population
dynamics (people, livestock and wildlife) —and the differ-
ent rangeland use systems and practices currently applied
are vast and are increasing. This includes understanding of
the land users, their customs, traditions, claims and aspira-
tions. Involving research organisations as well as academic
institutions and students must be seen as a vital precondi-
tion to address the complexity and wide array of issues that
emerged from the analysis of experiences.

Identify current and future knowledge gaps.
e Clarify changing and evolving claims about rangelands.

e Better understand the complexity of rangeland manage-
ment.

¢ Assess and quantify on-site impacts - social, economic and
ecological - of different land management practices.

¢ Identify and assess off-site impacts —social, economic and
ecological - of changes in land management related to
drought, floods and sedimentation, or deposition of wind-
blown particles.

e Explore off-site impacts of climate change and especially
climate extremes such as droughts.

e Carry out cost-benefit analysis, with quantification of syn-
ergies and trade-offs.

¢ Map and monitor of change of different land management
practices, land health and ecosystem services.

e Invest in better understanding of aspects of ecological,
habitat and climatic heterogeneity.

¢ Clarify about roles of protected zones, riverine areas, wet-
lands and mountains.

e Clarify the role of improved rangeland management with
regard to conflict resolutions and reduction of migration.

5.3.3 Knowledge management

While it is true that policies and governance are a limiting
factor, ignorance of specific aspects, including impacts of
interventions and indeed how to use previous experiences
is a basic bottleneck to implementation of SRM.

WOCAT tools and methods are already available, and are
being increasingly applied to further elaborate the data-
base and fill current knowledge gaps. In order to enhance
the sharing and use of the existing knowledge local land
users, practitioners and implementers need enhanced
capacity-building and the assignment of time for monitor-
ing. However, this needs political, institutional and global
conviction and support. If experiences are not shared and
monitoring of the impacts is not an integral part of any
rangeland project, both time and resources are being wast-
ed. Multiple development experiences and research pro-
jects have a long history in SSA - it is simply foolhardy to let
these lessons and findings lie untouched on dusty shelves.
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Address knowledge gaps and improve
knowledge management at all levels.

¢ Involve researchers and postgraduate field workers in knowl-
edge gaps including spread of SRM practices, cost-benefit
analysis and impacts on- and off-site.

¢ Improve compilation of and sharing SRM experiences using
standardised tools.

¢ Improve knowledge management and evidence-based deci-
sion making in implementation projects and agencies, in
planning processes at local to national levels and in advisory
services.

¢ Improve support for a knowledge sharing platform for the
rangelands of SSA and other rangelands worldwide.

5.3.4 Capacity development

Given the complexity and diversity of rangelands, the
accelerated dynamics of change and their management
practices, particular human capacity needs to be developed
at all levels. The list of knowledge required already points
to the need to sharpen skills. When working in range-
lands — more than in cropping systems — there is a need to
be aware of both traditions and traditional knowledge and
their integration with modern “scientific” notions. A fur-
ther point has been made many times over the last 50 years:
the mutual benefits that can be derived from exchange and
interaction across SSA, especially those bridging the linguis-
tic divide between West and East Africa.

Enhance capacities throughout: from land

users to decision makers.

e Understand of rangeland use systems and sustainable
rangeland management.

¢ Improve exchange of knowledge and networking - sharing,
analysing and using knowledge from different regions of
Africa and applying it in local and regional contexts.

e Continue documentation of multiple unrecorded SRM prac-
tices and experiences.

¢ Develop skills for impact and cost-benefit assessments on-
and off-site.

e Improve capacities in evidence-based decision making at
local, landscape and national levels.

e Use high-tech satellite image data, combined with partici-
patory assessment and mapping.

e Use scenario building to project impacts of different land
management options.

The vital importance of rangelands for various users and
uses has been one clear outcome of this exercise. So has the
need to improve land management and push for significant
outscaling of SRM practices. Impact can be achieved, but
only if a large area is simultaneously improved by rangeland
users who agree to jointly implement SRM practices - then
pressure on the land can be reduced, conflicts averted,
and the vicious spiral of land degradation can be broken.
To make a real difference, externally sponsored initiatives
need also to break out of the typical project cycle of 3-4
years and become long-term investment and capacity build-
ing programmes.

Specific areas have been identified as key to the wider
spread of SRM. These are: the potential for outscaling, the
need to understand how rangelands function, in terms of
their heterogeneity and how this can be best utilised; the
prerequisite of reducing overcoming conflicts over land
and its resources; and the need to be sensitive to rangeland
users and their aspiration and values.

Secure the future of SRM.

1) Enhance “vast and fast” outscaling of SRM through direct
and indirect pathways.

2) Embrace complexity, heterogeneity and opportunism.
3) Address hidden and open conflicts in the search for SRM.

4) Embed values, perceptions and aspirations of rangeland
users into solutions.

5.4.1 "Vast and fast” spreading of SRM

In areas with higher land productivity —-on the wetter
fringe of the rangelands —and higher population of land
users with small plots of land, people can make a significant
difference in spreading SRM and improving land health if
the majority of the land users work together. If they have
the same goal and mobilise themselves in the implementa-
tion of SRM practices, the impact can be clearly seen.

However, in most of the drier parts of the rangelands, the
population density is lower and labour is restricted, and
thus the potential to mobilise land users in large-scale and
long-term endeavours is low. Here, to make a change to the
land, there are two possible technical pathways: indirectly,

left: Open surface water as drinking supply for cattle in pastoral
systems (Friederike Mikulcak).

centre: Transhumant herdsmen water their livestock at Dig Diga well,
Niger (Abdoulaye Soumaila).

right: Wind pump for lifting borehole water from a deep groundwater
table, Laikipia, Kenya (Hanspeter Liniger).
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through the management of animals e.g. through agreed
grazing plans or regulating and providing water as a meas-
ure to control and guide grazing; and directly, through
large-scale vegetative and structural measures e.g. micro-
catchments or clearing invasive species.

Enhance “vast and fast” outscaling of SRM
through direct and indirect pathways.
Direct:

e Support approaches for mass mobilisation for small-scale
interventions involving the majority of land users.

¢ Promote large-scale mechanised practices covering vast areas
in a short period.

Indirect:

¢ Find agreement on joint actions for SRM involving the major-
ity of land users within a Rangeland Use System (RUS) and
land users from neighbouring RUS.

¢ Find consensus on how to regulate availability and use of
water points and access to grazing pastures.

5.4.2 Complexity, heterogeneity and opportunism

The "mainstream view” that was widespread in the mid-20th
century held that overgrazing was the central problem, and
therefore widespread destocking was necessary. This would
then bring animal populations down to a theoretical equi-
librium based on calculated and regulated “carrying capac-
ity”. In the late 20th century new theories challenged this
view. They said that rangelands were not predictable nor
homogenous, but unpredictable and heterogeneous, and
the best way to use them was to be opportunistic. Indeed
opportunistic strategies based on mobility have indeed
always been used by pastoralists to make use of heteroge-
neity. But there is also a role for rotational grazing strate-
gies especially in ‘bounded systems’ (RUS 3 and 4) - as long
as these do not involve overemphasis on complex fencing
infrastructure and intensive rotation: a successful example
of using “functional heterogeneity” — in other words care-
ful planning and allowing animals to use heterogeneity.
Whereas diversification, intensification and expansion of
area are common strategies to improve and increase agri-
culture productivity on cropland, for rangeland this needs
modification. In SSA rangelands, the potential for expan-
sion is—in most situations - limited and in many cases, it
is the opposite: rangelands are being “devoured by other
land uses” and reduced in area. However, the potential

for diversification and intensification remains and a new
strategy emerges to replace expansion. That is “enhanced
heterogeneity” meaning tapping and broadening natural
heterogeneity, both for production and for protection of
ecosystem services.

There isn't any grazing system that fits all situations: for
example the 'Holistic Management’ system has proved only
marginally suitable in Kenya. Creation of grassland hetero-
geneity by strategic grazing of livestock has potential for
conservation strategies at the livestock-wildlife interface.

Embrace complexity, heterogeneity and
opportunism.

¢ Appreciate that there are more complex and multiple inter-
acting factors than in other land uses.

e Embrace that it requires to understand terms & concepts and
their evolution over the last 50 years.

¢ Acknowledge that heterogeneity needs to be integrated
into management systems as a strategy to replace expansion.

5.4.3 Hidden and open conflicts

A clear differentiation between rangeland use systems
(RUS) is not only fundamental for the selection of SRM prac-
tices, but it is crucial at the planning and policy levels for
understanding of the potential for conflict. It is important
at the political level between countries — as well as within
countries — in order to settle old conflicts or avoid new con-
flicts and disputes. Hidden and open conflicts often arise
over access to forage and water, and rights or property
over them. Without accepted and followed agreements at
local, national and even cross boundary levels, there can
be no peace and effective sustainable rangeland manage-
ment —though SRM can be a tool in helping to resolve
conflict.

116 Sustainable rangeland management in Sub-Saharan Africa - Guidelines to good practice



Address hidden and open conflicts in the
search for SRM.

¢ Give conflict resolution top priority, and if possible strength-
en local institutions in their role of resolving conflicts.

e Address and resolve common conflicts about access to for-
age and water and property as part of all SRM approaches.

e Support the formation of user groups within the same RUS,
focusing on making joint decisions about implementation
and reducing conflicts over resources.

e Between different RUS (e.g. pastoral-agropastoral and
settled crop farmers), and other users and claimants (e.qg.
mining industries and settlement developers) identify
increasing disputes and seek to mitigate them by clear
arrangements incorporated in SRM.

¢ Avoid concentration of power or introduction of discrimina-
tion which can become a source of conflict.

5.4.4 Values, perceptions and aspirations

Pastoralists (with the exception of private and community
ranchers) often have no, or little, security over the land or
guarantee to its resources for the future -in contrast to
most crop farmers. And the age-old question is: why should
they care for the future of the land and its resources? If they
improve their land it may attract others to lay claim to it.
Thus, pastoralists often have slender incentive to maintain
their land and protect its health.

For many communities, livestock still form their savings, as
well as being their pride and an historical symbol of wealth
and prosperity. Additional off-farm income (remittances in
particular) from a family member often means that this is
converted into buying additional livestock — and additional
grazing areas and water resources then have to be identi-
fied. Areas that are not well protected and even those that
are (e.g. private ranches, game reserves and national parks)
may be overrun and invaded especially during periods of
droughts. The urge to increase herds is therefore a con-
straint to sustainable land management.
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Embed values, perceptions and aspirations
of rangeland users into solutions.

* Respect that pastoralists’ cultures are rich, historically
embedded in their livestock and the land.

e Embrace that cultural identity is usually strong and tradi-
tions longstanding.

¢ Clarify the role of land and water rights and tenure security
as incentives to maintain land and its health.

¢ Address the issue that, for many pastoralists, livestock repre-
sent savings and a visible symbol of wealth and prosperity.

5.4.5 Sustainable rangeland management: complex - but
with emerging trends

Sustainable land management on cropland is a question of
radically modifying and simplifying natural systems: grow-
ing one or more crops on fields, that are made more or
less uniform through intensive land husbandry. Rangelands
are very different in that they are highly variable, semi-
natural ecosystems, where the interference of people is lim-
ited. Thus while croplands are typified by “homogeneity”,
rangelands are characterised by “heterogeinity”. Histori-
cally the main methods of altering vegetation have been
through range users’ management of livestock, control
of wildlife — and through burning. Vegetation can further
be influenced by enrichment seeding of grasses and other
species, and through assisting natural regeneration and
regrowth, but the ecosystem remains essentially heterogen-
ic and semi-natural with its own dynamics and responses to
change. If indigenous perennial grasses are overgrazed, for
example, they disappear and allow space for less desirable
annuals — or invasive species whether indigenous or alien.

Nature responds to human interference and changes.
Therefore, the challenge to rangeland management is to
understand and use the power of nature and its principles,
cycles, responses and interactions with human interfer-
ence, and to find a productive but nature-based system for
the benefit of people — while maintaining a healthy, func-
tioning ecosystem. This poses an enormous challenge and
requires profound knowledge, continuous observation and
responses to environmental change through adaptations in
management.

left: Heavy pressure with potential conflicts on springs in the drylands.
Different tribes of pastoralist come from far to Chafa Spring, northern
rangelands of Kenya (Hanspeter Liniger).

centre: Big Life anti-poaching Rhino unit goes out for their morning
patrol looking for tracks and camera traps in the field, Chyulu Hills,
Kenya (© Charlie Shoemaker).

right: Nearby the Kouré Giraffe Zone in Niger, local subsistence
farmers are angry that giraffes are causing damage on their farms
(William Critchley).
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Given the wide range of topics, environments, cultures and
institutions, rangeland management is much more complex
than productive systems under other land uses. Visions,
beliefs and doctrines needed to be faced and filtered out.
There have been - and continue to be - endless discussion-
sand disputes related to the state of the rangelands, wheth-
er there is overgrazing or not, overstocking or not, if fire is
good or malign, whether “holistic rangeland management”
can work: the list goes on. A basic issue is whether range-
land users can or indeed cannot afford to balance their
short-term productive interests with a longer term vision of
healthy land and water resources. If they reach the state of
being detached from the land, a fresh crisis and renewed
vicious spiral of degradation will be inevitable. Happily, just
as many rangelands have become degraded, there is huge
potential for improvement. However the most fundamental
question is whether viable options actually exist for range-
land management in the future, given continued fragmen-
tation, limitation of movement, claims on resources, and
reduction of the land available with a growing population?

Indeed, rangeland management and pastoralism have
experienced shifting perceptions and attracted increased
attention from African governments, stakeholders, and
their international partners over the last decades. This
has translated into a host of projects and programmes
throughout SSA. Experience has been far from univer-
sally positive — nevertheless efforts continue to be made to
invest in the rangelands for their improvement. And design
simply must be informed by past experience. Indeed there
is strong demand for evidence-based decision making,
tapping on the experiences gained so far in SSA' on SRM
approaches and technologies to support implementation
of these developments now. This can be strengthened by
continued documentation and sharing of knowledge.

Is there a future for the rangelands? If so, what might it look
like? It is not within the scope of this book to answer those
questions. The question here is whether sustainable range-
land management can make a difference. Certainly range-
land health has been, and is increasingly being, seriously
affected in vast areas through West, East and Southern Afri-
ca. Nevertheless, there are many development initiatives in
the rangelands that have been uncovered, brought together
and analysed here. They demonstrate a very wide range of
ways in which the rangelands can be improved —and the
livelihoods of its peoples uplifted. If there is a future for the
rangelands, it has to be founded in sustainable rangeland
management, and in the positive trends are summarised
below:

Focus #28: Recognize fifteen positive trends for
sustainable rangeland management in Sub-Saharan
Africa:

1 A huge number of experiences in SRM are yielding impor-
tant lessons: continuing this process will uncover further
trends & visible achievements.

2 Enlightened policies are emerging at national and regional
levels recognising the growing importance of rangelands.

3 Traditional institutions are being revived and strengthened.

4 Wildlife is increasingly being seen as compatible with live-
stock.

5 “Non-Livestock Rangeland Products” can help diversify
livelihoods.

6 Agropastoralism is no longer underestimated in its extent
and potential.

7 Novel marketing mechanisms and partnerships are being
developed.

8 Water points are opening up new areas, and being used to
control grazing.

9 Conflict management is being addressed at all levels from
local to regional.

10 Livestock — and wildlife- corridors are becoming legitimised
and protected.

11 Participatory planning of land use has become the accepted
norm.

12 Using nature-based solutions to strengthen SRM is backed
by evidence: e.g. opportunistic use of heterogeneity.

13 There is growing recognition that solutions must be tuned
to specific rangeland use systems but also embedded in
interactions and synergies with others.

14 Rangelands are now being taken seriously for products &
services: where once these areas were ignored, they are
now desired for their resources.

15 Specific modern technologies — for example the use of
mobile phones and satellite image interpretation — are
being used to guide rangeland management.

"Including the following World Bank financed operations: Regional Sahel Pastoralism
Support Project, Regional Livelihoods Resilience Project, and Ethiopia Second Pastoral
Community Development Project.
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Focus #29: Use the checklist to identify healthy
rangelands:

1 Soil is more than 50% covered in the wet season and more
than 30-50% in the dry season.

2 There are no patches or extensive areas with bare soil, hard
surfaces and crusts (with exceptions: e.g. the natural system
of the “tiger bush” or brousse tigrée).

3 Perennial grasses constitute more than 50% of the vegeta-
tion cover.

4 Undesirable and unpalatable species of weeds, herbs or
bushes are less than 30% of the cover.

5 Tree and shrub encroachment and impenetrable thickets
(especially by non-native species) do not dominate over a
larger area.

6 There are no clear signs of surface water runoff or rill and
gully erosion.

7 Trees or shrubs are present except at the dry fringe of the
rangelands in the grasslands towards the desert and in
temporarily waterlogged grasslands.

8 Native riparian forest/ woodlands are intact and not
destroyed by cutting or river bank erosion.
9 Wetlands are not drying up or are overused by livestock.

10 Water sources are not polluted and infrastructure damaged
by unprotected and regulated access of large numbers of
animals.

Focus #30: Use the checklist to identify and promote
"healthy" rangeland management practices:

1 Knowledge about implementation of good rangeland man-
agement is easily available.

2 People use knowledge to improve or initiate SRM.
3 Institutional cooperation and support is sufficient to facili-
tate large-scale interventions.

4 Rights and access to grazing land and water are clearly
defined and secured

5 Users feel less vulnerable to droughts as there are clear
arrangements for drought and emergency situations.

6 There are mechanisms to deal with multiple claims for spe-
cific rangeland resources and times.

7 Conflicts over the use of the rangelands are addressed and
mechanisms for resolving conflicts are in place.

left: Rangeland users and specialists discussing the rangeland health
and appreciating the good perennial grass cover as one of the key
indicators for good rangeland health, Enonkishu conservancy, Kenya
(Lippa Wood).

right: Four different management practices: from very recent bush
clearing (below) to current heavy grazing (left) to resting (above) and
clearing and fertilizer use (right) Ghanzi, Botswana (Hanspeter Liniger).

" Including the following World Bank financed operations: Regional Sahel Pastoralism
Support Project, Regional Livelihoods Resilience Project, and Ethiopia Second Pastoral
Community Development Project.
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Examples of SSA rangeland technologies and approaches
in groups

Part 2 showcases examples of SRM technologies and number of examples that could be included - made it impos-
approaches classified under the five SRM technology groups sible to present technology-approach “packages” but rather
and four SRM approach groups. Each group starts with a selection of either the approach or the technology. The
a 2-page summary, entitled “In a nutshell” followed by case study table in the Annex is an overview of all the SRM
examples of “good practice” case studies. Selection of the  technologies and approaches that were studied in these
30 examples presented took into account a wide range guidelines and records which technologies were linked to
of countries and good practices as well as recognition of which approaches.

compilers and institutions. This “strategy”- and the limited
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Implementing the ecological monitoring of locally man-
aged sylvo-pastoral resources: Vegetation cover index
Mauritania p127

11 Grass reseeding
Kenya

Management of transhoundary transhumance

p215 Niger p297

12 Rangeland restoration by cutting invasive species
and grass reseeding and managing grazing
Kenya p221

Community participation in large-scale land resto-
ration for Africa’s Great Green Wall programme
Niger p 303

2 Securing the mobility of pastoralism through
consultation and access to water sources
Chad p133

Participatory mapping database building and
monitoring of rangeland resources
Kenya - p311

13 Bush thinning and biomass processing by manual or
mechanised means
Namibia p229

w

Social Tenure Domain Model (STDM)
Kenya ) p 141

Range improvement TG 3

Joint village land use planning
Tanzania p319

4 Dedha grazing system as a natural resource
management technology
Kenya p 149

14 Reshaping of gully erosion through integration of
silt fences, erosion blankets and brush packing
South Africa p 235

Land & water use planning AG 2

[ R .
Restoration of traditional pastoral management
forums

Angola _ p327

5 Il Ngwesi Group Ranch Grazing with Holistic
Management principles
Kenya p 157

Alliance Farming
Cameroon p 245

Kenya Livestock Insurance Program (KLIP)

Dairy cattle fed with supplementary fodder Kenya p337

6 Split Ranch Grazing Strategy Uganda p 253

Botswana p 165

Supplementary feeding TG 4

Controlled grazing TG 2

Y el d
. — Mara Beef: value added beef for for improved range-
i } , L land management livelihoods and conservation
7 Combined herding for planned grazing Forage Christine Kenya 0 345
Namibia p173 R 7

Burkina Faso p 263
SESE . .

7

L

Northern Rangelands Trust - Livestock to Markets
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Infrastructure improvement TG 5

Kenya p 351
8 Vallerani system p271
Burkina Faso p 183
Holistic Rangeland Management combined with
9 Firebreaks Pastoralist field schools high end tourism
Niger p195 Kenya p 359

Ethiopia p 279

Restoration of game migration routes across the
Namib Desert
Namibia p 367

Community-based rangeland management in the
southern Kenyan rangelands

10 Assisted Natural Regeneration on agro-pastoral,
sylvo-pastoral and pastoral land
Niger p 205
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p 287

life & nature tourism AG 4

Community based NRM AG1
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Transhumant livestock keeper in the region of Maradi, Niger (VSF Belgium).

Short description

Technologies that help enable the mobility needed to graze over large areas or diverse
zones to seek forage, water and mineral licks using traditional knowledge and innovations,
or new technologies e.g. satellite image analysis, early warning systems at a large-scale.

Mobility is a key characteristic of pastoralism. It enables access to water, pastures and
markets, maximizes animal productivity, and reduces risks. By moving herds, rangeland
users respond to fodder and water availability, and to challenges from diseases. Mobility
relates to both livestock managers, herder families and animals (livestock and wildlife). The
term pastoralism is used when mobility is opportunistic and follows pasture resources (no-
madism), or characterized by regular back-and-forth movements between relatively fixed
locations to exploit seasonality of pastures (transhumance); and agropastoralism when
pastoralists settle and also cultivate significant areas to feed their families from their own
crop production. This technology group includes measures that regulate or facilitate access
to wet and dry season grazing areas and drought/ emergency reserves.

Principles

¢ Enables a healthy state of the land by avoiding overuse through movement and provid-
ing rest periods, while exploiting gradients of forage quality and quantity.

¢ Has good potential to exploit rainfall variability.

e Copes with shocks and variability by enabling access to emergency areas and emergency
markets.

e Requires strong governance systems to ensure adherence to grazing rules and arrange-
ments.

Most common technologies

Interventions that contribute to improved and more secure mobility include water points
that allow better access to underexploited rangelands, land use planning designed to
facilitate movement of herds through migration corridors to dry season grazing areas and
access to markets.

(i) drawing on inherited knowledge (adapt) — accumulated over
many generations — plus their personal experience, pastoralists are skilled at moving their
animals to take advantage of seasonal feed and water resources, and set-aside grazing
areas that they use as a bank during the dry season or droughts. They often use a mixture
of grazers and browsers to make better use of the available forage. (ii) modernize and
upgrade “traditional” pastoralism to continue to integrate variability and take advantage
of it. One path is intensification in rangeland management by e.g. carefully supporting
current mobile practices and focusing on improving livestock-related value chains.

include securing pastoral mobility, ecological monitoring, data platforms
(e.g. RADIMAY), livestock insurance (e.g. Index-Based Livestock Insurance (IBLI)), and new
IT based technologies: such as improving early warning and response systems at larger

Enabled mobility (TG1) = 2019

rangeland vegetation

invasive alien species

soil loss

soil resources (OM, nutrients)
water resources

biodiversity

fodder production

fodder quality

water availability

stream flow

food security/ self-sufficiency
SRM knowledge

conflict mitigation

equity (gender, disadv. group)
governance

DRR (drought, floods, fire)
CC adaptation

C and GHG emissions
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scale, access to and use of geo-satellite derived data (biomass availability and quality,
surface water availability, herd concentration and market prices for livestock and grain),
geographic information systems to map the state of rangeland resources and image anal-
ysis, models, indexes calculations. Development of early warning and response systems
can support early destocking when a drought shock is impending. Modelling and map-
ping as a tool can also play an important role in reducing exposure to shocks, in conflict
resolution in areas in which livestock-keeping competes with other livelihood activities,
to ensure cooperative land use. Conflict resolution must be an integral part of drylands
development. Telecommunication (radio, mobile phones) can be used to transmit detailed
information to mobile communities.

Rangeland use system (RUS)
Mainly large landscape ‘pastoral’, transhumance and ‘agropastoral’ rangeland systems.

Main benefits

o Allows space and flexibility for securing livelihoods in dryland marginal land.

e Adapted to climate change/ extremes and its impacts: strengthens risk management
and resilience.

¢ Favours following the availability of water and forage, and allowing resting for recovery
and deal with unpredictability of available resources.

e Helps to provide essential ecosystem services, such as carbon sequestration and biodi-
versity conservation.

e Maintains conflict resolution mechanisms (e.g. traditional agreements between pasto-
ral groups), can help prevent organized crime and international terrorism.

Main disadvantages

e Adaptations or changes take time especially where land is communal and customs are key.

¢ Limited recognition of the rights of mobile pastoralists. “Modern” tenure systems have
largely failed to consider the way land is used in mobile pastoral systems.

e Underrepresentation of pastoralists and little participation in design, land planning and
monitoring.

e Often no laws protecting mobility.

¢ Inadequate basic service delivery in relation to mobile lifestyles.

e Modern information technology supporting knowledge about the availability of fodder
and water resources is inadequate, inappropriate to people’s needs or simply not available.

Applicability and adoption

Enabled mobility is applicable in semi-arid and arid regions where seasonal movement
is required because of long dry periods, fluctuations in rainfall and inherently poor soils.
Interventions that contribute to improved and more secure mobility have potential. They
ensure consultation and conflict prevention and identification of conflicting issues.

Most of the technologies under this group showed a moderate to high trend of sponta-
neous adoption.

Index-Based Livestock Insurance (IBLI), Kenya

IBLI is designed to help protect pastoralists
and their livestock against the effects of
prolonged forage scarcity. IBLI triggers pay-
ment to pastoralists when the forage situa-
tion deteriorates to levels considered to be
severe, as compared to historical conditions
over time. IBLI uses Normalized Difference
Vegetation Index (NDVI), a satellite-derived
indicator of the amount and vigour of vege-
tation, based on the observed level of pho-
tosynthetic activity. It measures forage
conditions over a defined time period and compares the observed NDVI over a particu-
lar season, with the observed NDVI over a given historical period (e.g. 15 years). A set
threshold below which payouts must be made is called the trigger level.
https://qcat.wocat.net/en/summary/4012/

ILRI

Satellite Assisted Pastoral Resource
Management (SAPARM) in Ethiopia
and Tanzania

Custom grazing maps help pastoral-
ists make better migration decisions
in the face of increasing drought
risks. Automatically updated every
10 days, grazing maps are generated
using community knowledge dig-
itized and integrated with satellite
derived vegetation data, and distrib-
uted to pastoralists to improve their
herd management and migration deci-
sion-making. In the first half year of
use, livestock deaths were cut in half.

https://www.wfp.org/climate-change/initiatives/
satellite-assisted-pastoral-resource-management

ol

© WFP/Judith Schuler

Mobile innovations for Sahelian
pastoralists

In the Netherlands Space Office funded
‘Sustainable Technology Adaptation
for Mali’s Pastoralists’ (STAMP) and
‘Mobile Data for Moving Herd Man-
agement and better incomes’ (MOD-
HEM) projects in Mali and Burkina
Faso, SNV and private sector partners
(including Orange, Hoefsloot Spa-

tial Solutions, Ecodata and SarVision)
provide pastoralists with detailed
information on biomass and water
availability and quality, herd concentra-
tions, weather information and market
prices — all easily accessible through
their mobile phones. This supports
them in planning their transhumance,
and in selling their animals at a good
price, enabling them to better adapt to
droughts. The information is derived
from a combination of data collected
in the field and from geo-satellites.

http://www.snv.org/public/cms/sites/default/
files/explore/download/cc_drylands_20-10.pdf;

WWW.SNV.0rg

'RADIMA, http://wwwd4.unfccc.int/sites/nwp/pages/item.
aspx?Listltemld=25554&ListUrl=/sites/nwp/Lists/MainDB
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Field survey of the vegetation cover index (Winfried Kremer).

Implementing the ecological monitoring of locally managed sylvo-pastoral

resources — Vegetation cover index (Mauritania)
ICV

DESCRIPTION

A system for ecological monitoring provides accurate observations on the develop-
ment of sylvo-pastoral resources, the management of which is handed over to land
users who are organized in a local association. In order to monitor the ecological
status of the land, a method to record the Vegetation Cover Index (VCI) was devel-
oped to register changes compared with an initial survey.

Ecological monitoring, based on the index of vegetation cover, is a suitable technology
for the following purposes: (a) to check to which degree the objective to mitigate land
degradation is achieved; (b) to provide authorities with a tool to assess sustainable land
management; (c) to increase the transparency of the procedure to assess efforts from
land users to protect the environment; (d) to implement corrective measures through
specific management regimes (for instance prohibition on grazing); (e) to assess changes
in income at the level of individual households, at the level of areas which are managed
collectively, or at the level of the entire intervention zone; (f) to monitor the carbon stocks
of woody vegetation.

The vegetation cover is therefore the target variable of the technology. The main com-
ponents of the vegetation cover are described, which are the cover of woody and herba-
ceous vegetation. The woody vegetation cover consists of three sub-strata: the tree cover,
the cover of regenerating trees and the shrub cover. Each of these strata is assessed in
square meters (m2) below the top of the woody plants. The total of the three strata of
woody vegetation provides the indicator of the woody vegetation cover. The herbaceous
cover is indirectly assessed through the extent of soil surfaces which are clearly without
vegetation (crusts, hard pans or glacis slopes). Furthermore, the diversity of woody spe-
cies is considered through an indicator. The three indicators are weighted to obtain the
Vegetation Cover Index (VCI).

The vegetation cover varies in space. The following major zones are distinguished: sa-
vannah with vegetation ranging from shrubs to woody vegetation (C), forested savannah
(S), wooded mountainous savannah (M), forest galleries or wet zones (G). As part of the
ecological monitoring, the development of the Vegetation Cover Index (VCI), calculated
for the four zones (C, S, M and G) of an area, is compared with the development of the
VCl in a control area. The control area represents the ecological state of a shrubland to
which the rules for the management of natural resources, which are adopted in the Local
Convention or in special arrangements, are not applied. The control area consists of equal
parts of the four ecological zones (C, G, M and S).

Fixed plots for observation are selected once, in such a way that all zones in the target
area are represented. The first surveys are done after the area managed by a Collective
Local Management Organisation (AGLC) has been demarcated. The monitoring is carried
out annually or every two years by teams consisting of three parties: a State agent (a

LOCATION

- Morocco

Algeria

Mauritania

Nouakchott

Mali

Senegal

Burkina

~Gambia Faso

Location: Regions of Guidimakha and
Hodh El Gharbi, Mauritania

No. of Technology sites analysed:
10-100 sites

Geo-reference of selected sites
e -12.09229, 15.43722
e -9.79615, 16.6935

Spread of the Technology: evenly
spread over an area (approx. 10,000 km?)

Comment: 7,000 km? in the region of Gui-
dimakha (coverage 61%), the main drinking
water points for livestock on the three axes
of transhumance in Hodh El Gharbi.

Date of implementation: 2004

Type of introduction

through land users’ innovation

as part of a traditional system

(> 50 years)

during experiments/ research
through projects/ external

interventions
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Field surveys, participatory work (© GIZ).

Targeting with the ‘Kramer’dendrometer (© GIZ).

forester), a member of the AGLC and a technician of ProGLN. The surveys in the control area are carried out simultaneously with the
surveys in the areas of the AGLC. The data are processed manually in the survey forms. The baseline of the Vegetation Cover Index (VCI)
is 100. This value represents the ecological status of the control area. The comparison of the development of the VCI in an area of an
AGLC to the VCI of the control area refers to the same period of monitoring. The average change of the Vegetation Cover Index (VCl)
in the area of Guidimakha amounted to 2,24 (from 100 to 102,24) in the period from 2004 to 2011. This indicates that the condition of
the natural resources has improved overall in the areas which are managed by the local organisations through a local convention. The
average increase of the VCl is in the order of magnitude of 0.55 units per year.

CLASSIFICATION OF THE TECHNOLOGY

Main purpose Land use
improve production Mixed (crops/ grazing/ trees), incl. agroforestry —
reduce, prevent, restore land degradation Silvopastoralism
conserve ecosystem ﬁ
protect a watershed/ downstream areas — in combination
with other Technologies Water supply
preserve/ improve biodiversity rainfed
reduce risk of disasters mixed rainfed-irriqated
adapt to climate change/ extremes and its impacts full irrigation 9

mitigate climate change and its impacts
create beneficial economic impact
create beneficial social impact
assessment of the restoration of natural resources

Purpose related to land degradation
The technology enables to assess the prevention and reduction of
land degradation.

SLM group

e natural and semi-natural forest management
e pastoralism and grazing land management

e improved ground/ vegetation cover

Number of growing seasons per year: 1

Land use before implementation of the Technology:
sylvopastoral

Livestock density: Changing between the seasons due to
transhumance. On average, 2.9 hectares per tropical livestock
unit (TLU).

Degradation addressed

% ;;1;# biological degradation — Bc: reduction of vegetation
. cover, Bg: quantity/ biomass decline, Bf: detrimental

effects of fires.

SLM measures

% intensity level
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TECHNICAL DRAWING

Technical specifications

Fixed plots for observation are selected once in such a way that all zones in the
target area are represented. Concentrating the field work in space by handling
groups of plots saves labour time. A group of plots consists of four plots. The
four plots in a group are located at 200 m (zones S, C, M) from a fixed point in
the centre (see the technical drawing). The plots are positioned at the north,
east, south and west respectively of the fixed central point.

200 m
(100 m)

In general, due to the limited surface area of the forest galleries or wet zones,
the distance between the plots should be modified, and is therefore fixed at
100 m. The total number of observation plots for the control area is 64, or 16
groups of 4 plots. The 16 groups are distributed evenly over the four ecological
zones C, G, M and S (four groups per zone). As for the control area, the total
number of plots in each area of an AGLC s fixed at 64. The number of groups
per ecological zone is proportional to the fraction of the surface area of the
zone in the total area.

80 m (140 m)

-

280 m (140)
. - observation plots
N - labelling of the plot

200m - distance to apply for areas C, S and M
(100 m) . distance to apply for the zone G

Author: Frank Richter

ESTABLISHMENT AND MAINTENANCE: ACTIVITIES, INPUTS AND COSTS

Calculation of inputs and costs Most important factors affecting the costs

e Currency used for cost calculation: US Dollars Labour costs.
e Exchange rate (to USD): 1 USD = 365.00 UM
e Average wage cost of hired labour per day: 5

Establishment activities

The time required for the field surveys, including the manual processing of the data, for a team of three persons varies between 3 and

5 days per area of an AGLC, depending on the distance from the area and the extent of the vegetation cover, particularly of the forest
galleries. When the data are processed and analysed by computer, an extra half day is needed for an AGLC area. The costs of imple-
menting the ecological monitoring are between 200.00 and 310.00 US$ per area and per annual survey. For the total extent of the areas
managed by AGLCs in Guidimakha and Hodh el Gharbi (37 organisations), over a period of ten years and with three surveys per area,
the costs are estimated at 25,000.00 to 30,000.00 US$.

Maintenance activities

1. field surveys (Timing/ frequency: None) Comment: The survey of the Vegetation Cover Index (VCI) is done
2. manual data processing (Timing/ frequency: None) once a year or once in two years.

3. computer analysis (Timing/ frequency: None)

Maintenance inputs and costs

Specify input Unit Quantity Cost per unit Total cost % of costs
(Us Dollars) per input borne by
(US Dollars) land users
Labour
field surveys person-days 6 20.00 120.00 30.0
manual data processing person-days 3 30.00 90.00 15.0
computer analysis person-days 1 40.00 40.00
Total costs for establishment of the Technology 250.00

If land user bore less than 100% of costs, indicate who covered the remaining costs
Regional service of the Ministry of Environment and GIZ.
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NATURAL ENVIRONMENT

Average annual rainfall
<250 mm

251-500 mm
501-750 mm
751-1,000 mm
1,001-1,500 mm
1,501-2,000 mm
2,001-3,000 mm
3,001-4,000 mm
> 4,000 mm

Slope
flat (0-2%)
gentle (3-5%)
moderate (6-10%)
rolling (11-15%)
hilly (16-30%)
steep (31-60%)
very steep (>60%)

Soil depth
very shallow (0-20 cm)
shallow (21-50 cm)
moderately deep (51-80 cm)
deep (81-120 cm)
very deep (> 120 cm)

Groundwater table
on surface
<5m
5-50 m

>50m

Species diversity
high
medium

low

CHARACTERISTICS OF LAND USERS APPLYING THE TECHNOLOGY

Relative level of wealth
very poor
poor
average
rich
very rich

Sedentary or nomadic

sedentary
semi-nomadic
nomadic

Scale

small-scale
medium-scale
large-scale

Comment: The VCl is applied
on communal land, which is
owned by the state. Land use
rights are communal.

Agro-climatic zone
humid
sub-humid

semi-arid
arid

Landform

plateau/ plains
ridges
mountain slopes
hill slopes
footslopes
valley floors

Soil texture (topsoil)

coarse/ light (sandy)
medium (loamy, silty)
fine/ heavy (clay)

Is salinity a problem?
yes
no

Occurrence of flooding
yes
no

Habitat diversity
high
medium

low

Gender

women
men

Land ownership

state
company
communal/ village
group
individual, not titled
individual, titled

Specifications on climate

Name of the meteorological station: Sélibaby and Ajoun El Atrous.

Altitude

0-100 m a.s.l.
101-500 m a.s.l.
501-1,000 m a.s.l.
1,001-1,500 m a.s.l.
1,501-2,000 m a.s.l.
2,001-2,500 m a.s.l.
2,501-3,000 m a.s.l.
3,001-4,000 m a.s.l.
> 4,000 ma.s.l.

Soil texture (> 20 cm below

surface)

coarse/ light (sandy)
medium (loamy, silty)
fine/ heavy (clay)

Age
children
youth
middle-aged
elderly

Land use rights
open access (unorganized)
communal (organized)
leased
individual

Water use rights
open access (unorganized)
communal (organized)
leased
individual
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Technology is applied in
convex situations
concave situations

not relevant

Topsoil organic matter
content

high (>3%)

medium (1-3%)
low (<1%)



Access to services and infrastructure

health poor good
education poor good
technical assistance poor good
employment (e.g. off-farm) poor good
markets poor good
energy poor good
roads and transport poor good
drinking water and sanitation poor good
financial services poor good

IMPACTS — BENEFITS AND DISADVANTAGES

Socio-cultural impacts

SLM/ land degradation knowledge reduced

conflict mitigation worsened

Benefits compared with establishment costs
Short-term returns very negative
Long-term returns very negative

Benefits compared with maintenance costs
Short-term returns very negative
Long-term returns very negative

improved

Before SLM: -3

After SLM: 3

Comment: The discussion of the monitoring results in the
General Assemblies contributes to building knowledge on SLM
and land degradation.

Before SLM: -3

After SLM: 2

Comment: The results of the monitoring are used in the
mitigation of conflicts.

improved

very positive

very positive

very positive
very positive

ADOPTION AND ADAPTATION

Percentage of land users in the area who have adopted
the Technology

single cases/ experimental

1-10%
10-50%

more than 50%

Number of households and/ or area covered

Of all those who have adopted the Technology, how many
have did so without receiving material incentives?
0-10%

10-50%

50-90%

90-100%

Comment: The ecological monitoring is a sovereign task, and
therefore is a service of the State.

All the areas managed by the Collective Local Management Organisation in the two provinces apply the monitoring.

Has the Technology been modified recently to adapt to
changing conditions?

yes
no

IMPACT ANALYSIS AND CONCLUDING STATEMENTS

Strengths

Land user’s view

¢ To improve the transparency for land users of the procedure to
assess their efforts to manage sylvo-pastoral resources sus-
tainable through their compliance with the rules of the local
convention.

Key resource person’s view

e Enabling supporting organisations to check to what extent the
objective to mitigate land degradation is achieved, based on
indicators of impact.

¢ Provides information to apply and refine the rules for land
management and specific arrangements (for instance the pro-
hibition on grazing).

Weaknesses/ disadvantages/ risks = how to overcome

Land user’s view
¢ Dependency of local organisations on the technical services due
to the sovereign nature. = not possible

Key resource person’s view

¢ The resources of the technical services for an annual survey are
limited. = A frequency of once in five years could be justified,
given that the impact of the sustainable land management will
only be visible after that period.
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Mise en place d’un suivi écologique de la gestion locale des ressources sylvopastorales - Indice du couvert végétal, ProGRN, 2011 : https://wocatpedia.net/wiki/
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Mauritanie
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Camp of Arab camel herders during their seasonal migration (Project Almy Al Afia).

Securing the mobility of pastoralism through consultation and access to water

sources (Chad)
Projet Almy Al Afia

DESCRIPTION

Securing the mobility of pastoralism through access to water sources (open wells
and ponds in pastoral areas) and marking the livestock routes for transhumance:
the case of the project Almy Al Afia in Chad and its consultative approach.

Livestock keeping is one of the main economic resources in Chad (in support of 40% of
the population and 18% of the GDP, Ministry of Livestock, General census). Pastoralism
in the country is based on the mobility of herds in a context of irregular precipitation
and variable forage resources in time and space, and benefits from complementary re-
lationships between the different ecological zones. In Chad, herds are taken in regular
movements with the seasons between the Sahelian and the Sudanese grazing areas. The
former are nutritious but limited in quantity, while the latter are more abundant but of
lower quality, and not accessible until the fields are cleared after the harvest (meta-eval-
uation of projects on pastoral water sources, IIED, 2013). Thus, pastoral livestock keeping
is founded on mobility and rangeland management, and on building complementary rela-
tionships and trade around farming systems and cultivated areas. The pastoralist systems
are economically competitive (limited use of food inputs), and occur in marginal land
which is characterized by conflicts, riots and a high level of insecurity (Conference of
N’'Djamena: ‘Pastoral livestock keeping: a sustainable contribution to development and
security in Saharan and Sahelian regions’). In the pastoral zone of Chad, where access to
water is limited, the management and control of water sources by a social group in prac-
tice also leads to the monitoring and control of the use of grazing land which becomes
available when water is present.

The project Almy Al Afia (2004-2016), developed by a partnership between the AFD and
the Ministry of Water of Chad, operated in two regions of central Chad. The project Almy
Al Afia was based on an entry ‘development’, concurrently with a process to consult and
involve joint agencies. The project has improved approaches of preceding initiatives: con-
certed action and identification of water sources derived from the dialogue between users
and authorities, and development of the local management of infrastructures and range-
land. The latter counteracts an exclusively private management or, instead, an ineffective
public management which promotes free access to water sources and grazing land.

The project has enabled to address the following points:

1. Support mobility in pastoralism by enhancing the access to water (rehabilitation and
construction of 160 wells; digging of 31 ponds for pastoral use);

2. Maintain or build processes of consultation and restoring security (joint committees for
consultation and prevention of conflicts during transhumance);

3. Promote the proper use of water supply structures, in time and space (rehabilitated
and new wells, excavated ponds) by context-specific management (strengthening of
traditional management systems) and encourage the maintenance of infrastructure.

SRM Technology = Securing the mobility of pastoralism through consultation and access to water sources, Chad

LOCATION

Niger

Sudan

Democratic Republic. = lSoum Stcag

_-:. Cameroonll of the Congo

Location: Although the sites where the
technology was applied are at the local
scale, the project has considered pastoral-
ism and the relationships between the two
regions at the broader landscape scale.
Regions of Batha and of Guéra, Chad.

No. of Technology sites analysed:
100-1,000 sites

Geo-reference of selected sites
¢ 18.33618, 13.2239
* 18.69324, 12.1736

Spread of the Technology: evenly
spread over an area (approx. 10-100 km?)

Date of implementation: 2018

Type of introduction

through land users’ innovation
as part of a traditional system
(> 50 years)
during experiments/ research
through projects/ external
interventions
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Use of a well as a water source for herds in the north of Batha (Project
Almy Al Afia).

The pastoral ponds should be constructed in locations of existing water sources (natural ponds in suitable places, i.e. with a clayey soil ca-
pable to retain water). The existing water source is enlarged and improved by rural engineering (enlargement of the surface, deepening).

The wells are rehabilitated. Most wells were constructed several decades ago and are severely damaged. The water supply structures all
have different and complementary functions. The deep wells in the pastoral zone are generally used throughout the year, and are overex-
ploited. The way in which these structures are managed is strongly anchored in the region. The District officer delegates the management
to ‘Heads of Wells'. These old wells, which are used day and night, are often in a poor condition. Rehabilitating degraded wells is given
priority over digging new wells because of the substantial potential for conflict. The water supply structures in areas of dry forest are less
old and smaller in number. These wells are less frequently used and function as an alternative water source when the traditional ponds,
water reservoirs and wells have dried up. They allow to delay the movement of the herds towards grazing areas in the Sahelian zone.

The strip between these two zones is used for agropastoralism. Herds cannot remain there. Therefore the project has facilitated the
movement of the herds to the zones further south. The pastoral ponds close to the livestock routes for the transhumance were created
in a way to be easily used by the herders, but also to encourage short stays.

The approach was combined with consultation through joint committees for the prevention of conflicts, and at a later stage by marking
of sections of the livestock routes for the transhumance. Many meetings were held with the users of the land management structures
and policy makers, with the aim to identify and negotiate the target sites and to anticipate methods for the management and mainte-
nance of the structures. This has enabled to maintain an atmosphere of social stability conducive to cooperation. Along almost 550 km
of the livestock routes for the transhumance, sections were marked (‘'mourhals’ in Chadian Arabic). The demarcation was not intended
to enclose the herds in the livestock corridors (from which they can move freely outside the growing seasons for agricultural crops),
but rather to implement the results of the consultations on the land use on the ground. The committees for the prevention of conflicts,
which were supported by the project, also played a major role.

CLASSIFICATION OF THE TECHNOLOGY

Main purpose Land use

improve production .3 @razing land — Extensive grazing land: Nomadism, Sem-
reduce, prevent, restore land degradation —.~7-3 inomadism/ pastoralism
conserve ecosystem -

protect a watershed/ downstream areas — in combination
with other Technologies

preserve/ improve biodiversity Watgr supply

reduce risk of disasters rainfed o
adapt to climate change/ extremes and its impacts mixed rainfed-irrigated
mitigate climate change and its impacts full irrigation

create beneficial economic impact

o . Comment: In these zones, rainfall is erratic in terms of spatial
create beneficial social impact

distribution and in quantity. Hence, grazing areas are not uni-
formly covered from year to year. The mobility of herds is the only
way to adapt to this variability.

Number of growing seasons per year: 1

Land use before implementation of the Technology: The
target areas of the project Almy Al Afia vary with regard to their
context and issues. The structures which were implemented in the
framework of the project had the following objectives: — In the
zones with dry forest in the south, to slow down the return of the
herds to the grazing areas in the north. The wells thus function as a
substitute for the other traditional systems of water supply. — In the
pastoral zone, the wells which have been rehabilitated or replaced
have limited the impacts of the concentration of herds around
operational water supply structures. — In between these two zones,
the herds should be able to cross a large strip of land allocated to
agricultural use (valley bottoms, zones with rainfed cropping).
Livestock density: Variable depending on zones and seasons.
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Purpose related to land degradation

prevent land degradation

reduce land degradation
restore/ rehabilitate severely degraded land
adapt to land degradation
not applicable

SLM group
e pastoralism and grazing land management.
e ground water management.

TECHNICAL DRAWING

Degradation addressed
' soil erosion by water — Wt: loss of topsoil/ surface
erosion

soil erosion by wind — Et: loss of topsoil, Eo: offsite
degradation effects

physical soil deterioration — Ps: subsidence of organic
soils, settling of soil

biological degradation — Bc: reduction of vegetation
cover, Bg: quantity/ biomass decline

water degradation — Hs: change in quantity of surface
water, Hg: change in groundwater/aquifer level, Hp:
decline of surface water quality, Hg: decline of ground-
water quality

SLM measure
k== structural measures — S8: Sanitation/ waste water
=2 structures

o management measures — M2: Change of management/
\;}f intensity level, M3: Layout according to natural and
~~.3~"] human environment

Technical specifications

The wells (new and rehabilitated) and the demarcation of
the livestock routes are the outcome of a long process of
outreach. The communications between the local level
(taking account of the views of future users) and the level
of decision-making (administration) enable social agree-
ments to be formalized. These agreements set the rules
for the selection of the locations of the water supply struc-
tures, their management and maintenance.

Complementarity in the use of different hydraulic and pastoral resources

TS - A
Aw A

Chité (end of rainy
season)

Darat (start of dry
Rouchach (start of season)

rainy season)

Seyf (dry season)

Source: Capitalization of the second phase of the Almy Al Afia project

Author: Project Almy Al Afia.
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Calculation of inputs and costs Most important factors affecting the costs

e Costs are calculated: per Technology unit Structure. The costs of the constructions are highly dependent on their

e Currency used for cost calculation: FCFA location (costs for the supply and disposal of equipment and

e Exchange rate (to USD): 1 USD = 561.71 FCFA materials), on the price of inputs (cement, etc.), and especially

¢ Average wage cost of hired labour per day: 1,000 FCFA on the type of structure (depth of the wells, geological environ-

ment). The costs of the supply and disposal of equipment and
materials include costs for the installation of the structures (wa-
ter, cement, labour, machinery) on the construction sites (which
are often far away from routes and towns), and costs for the
disposal of the equipment after the construction is completed.
The costs of supply and disposal can be significant with respect
to the costs of the structure itself.

Establishment activities

1. Outreach/ awareness raising (Timing/ frequency: Four to six meetings prior to the signing of the social agreements).

2. Construction of the facilities (Timing/ frequency: Four to six months, depending on the type of structure and its depth).

3. Monitoring the management (Timing/ frequency: Regular visits of the project team to support the implementation of adapted
management practices).

Comment: The implementation of the different phases varies greatly in terms of the location of the outreach activities and the dura-
tion of the construction work.

Establishment inputs and costs (per Structure (new well, rehabilitation or km of markings))

Specify input Unit Quantity Cost per Total cost per
unit (FCFA) input (FCFA)

Labour
Rehabilitated wells (mean depth 56 m) 1 93 10,497,939.00 976,308,327.00
Geophysical assessment for new wells 1 158 17,979,914.00  2,840,826,412.00
Exploration drilling for new wells (mean depth 96 m) | 1 220 6,005,415.00 1,321,191,300.00
New wells (mean depth 45 m) 1 62 | 45,145,740.00| 2,799,035,880.00
1
1

Pastoral ponds (6,000 m* on average) 31 23,008,065.00 713,250,015.00

Markers (8 signs/ km) 492 1,069,203.00 526,047,876.00

Other

Outreach on new wells (/site) 1 62 213,428.00 13,232,536.00
Outreach on rehabilitation (/site) 1 93 248,695.00 23,128,635.00
Outreach on marking (/km) 1 492 52,088.00 25,627,296.00

Total costs for establishment of the Technology 9,238,648,277.00

Comment: The context of pastoralism has taken the project approach to not ask compensation from users: if the users are never the
same, then who should be charged? Who will collect the payments and manage the collected funds? In addition, most of the water

supply structures are far from financial institutions, which causes problems in securing these funds. Therefore the users contribute in

terms of day-to-day maintenance of structures, by mobilizing labour in particular.

Maintenance activities

1. Mobilising indigenous groups for day-to-day maintenance of structures (dredging, cleaning)
(Timing/ frequency: Depending on the type of structure (generally monthly))

Maintenance inputs and costs (per Structure (new well, rehabilitation or km of markings))

Specify input Unit Quantity Cost per Total cost per
unit (FCFA) input (FCFA)

Labour

Support missions for the management and mainte- 1 155 53,000.00 8,215,000.00

nance of the water supply structures (2 missions per
structure for the entire project)

Support mission for the management and mainte- 1 100 53,000.00 5,300,000.00
nance of the markings

Total costs for establishment of the Technology 13,515,000.00

Comment: The amount of financial support varied with the type of structure (more support for management and maintenance is need-
ed for new structures than for rehabilitated structures) and with their location or specific problem (in the case of structures located in
the agropastoral zones). Financial support to the markings of the livestock corridors was indirectly provided through the committees for
the prevention and management of conflicts.
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NATURAL ENVIRONMENT

Average annual rainfall
< 250 mm

251-500 mm
501-750 mm
751-1,000 mm
1,001-1,500 mm
1,501-2,000 mm
2,001-3,000 mm
3,001-4,000 mm
> 4,000 mm

Slope

flat (0-2%)
gentle (3-5%)
moderate (6-10%)
rolling (11-15%)
hilly (16-30%)
steep (31-60%)
very steep (>60%)

Soil depth

very shallow (0-20 cm)
shallow (21-50 cm)
moderately deep (51-80 cm)
deep (81-120 cm)
very deep (> 120 cm)

Groundwater table
on surface
<5m
5-50 m

>50m

Species diversity
high

medium
low

Agro-climatic zone
humid
sub-humid

semi-arid

arid

Landform

plateau/ plains
ridges
mountain slopes
hill slopes
footslopes
valley floors

Soil texture (topsoil)

coarse/ light (sandy)
medium (loamy, silty)
fine/ heavy (clay)

Availability of surface water
excess
good
medium

poor/ none

Habitat diversity
high

medium
low

Specifications on climate

One rainy season per year (from June to September) Name of the

meteorological station: Ati.

The target region includes large areas extending over important
gradients (encompassing boundaries of the desert zone, the
forested zone and the cotton-growing zone).

Altitude
0-100 m a.s.l.

101-500 m a.s.l.
501-1,000 m a.s.l.
1,001-1,500 m a.s.l.
1,501-2,000 m a.s.l.
2,001-2,500 m a.s.l.
2,501-3,000 m a.s.l.
3,001-4,000 m a.s.l.
> 4,000 m a.s.l.

Soil texture (> 20 cm below

surface)

coarse/ light (sandy)
medium (loamy, silty)
fine/ heavy (clay)

Water quality (untreated)
good drinking water
poor drinking water
(treatment required)
fine/ heavy (clay)
for agricultural use only
(irrigation)
unusable

Technology is applied in
convex situations
concave situations

not relevant

Topsoil organic matter
content

high (>3%)

medium (1-3%)
low (<1%)

Is salinity a problem?
yes
no

Occurrence of flooding
yes
no

CHARACTERISTICS OF LAND USERS APPLYING THE TECHNOLOGY

Market orientation
subsistence (self-supply)

mixed (subsistence/
commercial
commercial/ market

Sedentary or nomadic

sedentary
semi-nomadic
nomadic

Area used per household
<0.5ha
0.5-1 ha
1-2 ha
2-5 ha
5-15 ha
15-50 ha
50-100 ha
100-500 ha
500-1,000 ha
1,000-10,000 ha
> 10,000 ha

SRM Technology = Securing the mobility of pastoralism through consultation and access to water sources, Chad

Off-farm income

less than 10% of all income
10-50% of all income
> 50% of all income

Individuals or groups
individual/ household

groups/ community
cooperative
employee (company,
government)

Scale

small-scale
medium-scale
large-scale

Comment: Transhumance,
and more generally pastoral
mobility, applies to large
geographical scales and long
periods. The areas involved are
very large, far above 10,000 ha.

Relative level of wealth
very poor
poor

average

rich

very rich

Gender

women
men

Land ownership
state
company
communal/ village
group
individual, not titled
individual, titled

Level of mechanisation
manual work
animal traction
mechanized/ motorized

Age
children
youth
middle-aged
elderly

Land use rights
open access (unorganized)
communal (organized)
leased
individual

Water use rights
open access (unorganized)
communal (organized)
leased
individual
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Access to services and infrastructure

health poor
education poor
technical assistance poor
employment (e.g. off-farm) poor
markets poor
energy poor
roads and transport poor
drinking water and sanitation poor
financial services poor

good
good
good
good
good
good
good
good
good

IMPACTS — BENEFITS AND DISADVANTAGES

Socio-economic impacts

water availability for livestock decreased
water quality for livestock decreased
Socio-cultural impacts

food security/ self-sufficiency reduced
land use/ water rights worsened
community institutions weakened
conflict mitigation worsened
situation of socially and economically ~ worsened
disadvantaged groups (gender, age,

status, ethnicity etc.)

Ecological impacts

soil cover reduced
soil organic matter/ below ground C decreased
vegetation cover decreased
plant diversity decreased
drought impact increased

Off-site impacts
water availability (groundwater, springs) increased

Benefits compared with establishment costs
Short-term returns very negative
Long-term returns very negative

Benefits compared with maintenance costs
Short-term returns very negative
Long-term returns very negative

increased

increased
improved
improved
strengthened
improved
improved
improved
increased
increased
increased

decreased

reduced

very positive
very positive

very positive
very positive

Comment: Expansion of the areas covered by water supply
points. Reduced closure of water supply points (rehabilitation),
opening-up of new grazing land, securing the movement of
livestock and people.

Comment: Preserving the capacity of herders and their families
to move, to choose their trajectories rather than responding to
imposed conditions.

Comment: Upgrading of traditional management systems of
water supply structures.

Comment: Reduction of the impacts of the concentration of
livestock and people in small areas. Promotes the complementary
relations between the zones (pressure relief in some zones and
use and maintenance of other zones), and over the seasons.

Comment: Increased access to groundwater through the reha-
bilitation of wells and the construction of new wells.

Comments regarding impact assessment: As explained
above, in these zones with low rainfall and scarce natural water
sources of temporary character (ponds), it is essential to combine
the use of surface water with the use of water from deep perma-
nent groundwater bodies. When they have the choice, herders
almost exclusively choose sources with surface water (avoiding
effort to extract the water). But when these sources run dry, they
fall back on using wells (and deep groundwater). The rehabili-
tation of old wells and the construction of new wells in zones
without wells contributes to increasing the availability of water.

Comment: The profitability is considered in relation to the number of animals/herds involved. The costs of construction and rehabilitation
are certainly significant, but the water supply structures are used for thousands of animals (in case of the most heavily used wells); most
animals drink every two days. Therefore the costs per head of livestock are limited. The wells are long lasting, and therefore the returns are

positive in the short and the long term.
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CLIMATE CHANGE

Climate change/ extreme to which the Technology
is exposed

Gradual climate change

annual temperature increase not well at all
seasonal temperature increase not well at all
Climate-related extremes (disasters)

drought not well at all

How the Technology copes with these changes/ extremes

very well
very well Season: wet/ rainy season
very well

ADOPTION AND ADAPTATION

Percentage of land users in the area who have adopted
the Technology

single cases/ experimental

1-10%

10-50%
more than 50%

Number of households and/ or area covered

Of all those who have adopted the Technology, how many
have did so without receiving material incentives?

0-10%

10-50%

50-90%
90-100%
Comment: Access to water is such a large problem that it
requires all the land users who enter the zone to be informed
when a water supply structure is rehabilitated or constructed.
The involvement of traditional leaders in the management of the
structures, and the system of representatives of the traditional
leadership in the various other zones (Khalifas) contributes to the
spontaneous dissemination of the information.

The technology responds to a substantial need, but also corresponds to the capacity of land users to use and maintain the structures.
The energy supply is provided by animal traction, and does not require external energy sources.

Has the Technology been modified recently to adapt to
changing conditions?
yes

4 no

IMPACT ANALYSIS AND CONCLUDING STATEMENTS

Strengths

Land user’s view

® Permanent access to water.

e Reopening of water supply structures and consolidation of
access to water at some degraded sites.

Agencies and authorities for conflict prevention.

Marking of sections of livestock corridors with conflict situations.

Key resource person’s view

o Full commitment of groups (access to water is a major problem).

e Continuation of the approach through the development of
other projects and inclusion at the national level.

Weaknesses/ disadvantages/ risks - how to overcome

Land user’s view

e Interventions are limited with regard to the needs (rehabilitation
in particular). = By larger investments and better integration of
the approach in public action.

e There is a need to extend the approach, in particular the
support to the consultative bodies. = Formalize support to the
consultation process.

Key resource person’s view

¢ Recognition of the experiences, the approach and the method-
ology in other interventions. Outreach and awareness raising are
performed during the project, but at the end the management of
the infrastructure is no longer supported. The government should
be able to follow up on the support (mechanism for monitoring
and maintenance). = Formalize support to the consultation
process.

There is a need to mainstream outreach and consultation (lengthy
process). = Formalize support to the consultation process.
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STDM

The Social Tenure Domain Model (STDM) is about people and their relationships
with land. The tool as applied secures tenure through the recognition of tenure
diversity and social contexts. In the management of land and resources use, STDM
facilitates proper land use and management to minimize practices that lead to deg-
radation.

Technology application: The Social Tenure Domain Model is applied in order to relate
natural and human environments. It is a social tool that defines the relationship of per-
sons to natural resources such as land, their utilization of it, and sharing — for sustainable
development. To realize optimal resource utilization, the tool enables the direct engage-
ment of the resource users in a collective and participatory way. The technology allows
communities to be part of a guided data collection and data entry into an STDM platform.
The data includes social and economic data based on what is needed. The platform also
can enable storage of information and documents such as title deeds. Names, gender,
properties where the community members needs to have such information. These details
can be updated and can inform planning and resource allocation by government and
development partners.

Main characteristics of the technology: STDM is a relational database built on an open
source GIS platform called Quontum GIS (QGIS), running on Postgres SQL. This tool was
built by Global Tools Land Network (GLTN). The tool captures both spatial information
related to locations of land parcels, natural resources captured in points and defined
in maps. Secondly, the technology captures socio-economic aspects of a resource, and
allows definition of the type of relationship that exists between the resource and the
person, as well as an indication of the percentage particular tenure regime in the areas
including the existing rights and how they play out. The system recognizes the different
level of rights thus appreciating that they are multiple and overlaid resulting to multiple
uses. Therefore the technology enables the capture of bundles of rights that people have/
should enjoy in a resource. The technology allows generation of reports and performs the
desired analysis by the proponents and the beneficiaries of the information stored within
the databases. It is open source, thus available free -hence its sustainability.

The purposes/ functions of the STDM: The functions of the technology as have been
piloted by RECONCILE and partners has focused around land tenure. It addresses security
of tenure for vulnerable poor communities living within informal settlements, through
participatory common resource identification, mapping and documentation, key resourc-
es including cattle dips, salt lick areas/ fields and water points management has improved.
This is due to the recognition of boundaries anticipatory defined leading to revival of and
establishment of community resources management committees especially around water
and grazing lands. This in return has improved/ increased production of both plants and
animals. However, the technology can be customized to serve other purposes of informa-
tion storage and management.

SRM Technology = Social Tenure Domain Model (STDM), Kenya
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Location: Kembu sub-county, Bomet
county, Kenya

No. of Technology sites analysed:
10-100 sites

Geo-reference of selected sites
® 35.33463, -0.90414
e 35.29908, -0.91926
e 35.42976, -0.82013

Spread of the Technology: evenly
spread over an area (approx. 10-100 km?)

Date of implementation: 2016

Type of i