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3.1 Introduction

Socio-ecological production landscapes (SEPLs) are dynamic land use mosaics that
have been shaped over the years by interactions between people and nature in ways
that maintain biodiversity and provide people with goods and services needed for
their well-being (Gu and Subramanian 2014, p. 1). Traditional ecological knowledge
and governance structures have been useful natural resources management strategies
to sustain SEPLs for provision of ecosystem goods and services across landscapes
(Lee and Sung 2018, p. 92) and are recognised (Rist et al. 2010, p. 3) as a key
baseline contributing to existing modern scientific resource management
approaches. However, traditional approaches have been declining over time,
compromising the provision of goods and services in SEPLs.

The Idaho Rangeland Commission report (2012), p. 3) defines rangelands as
areas that are not farmed and mainly include grasslands, shrublands, woodlands,
savannas, tundra, alpine, marshes and meadows, and deserts. Terrestrial rangeland
ecosystems are generally characterised by low precipitation and are considered to be
the world’s largest ecosystem biome with high biodiversity and socio-economic and
cultural value (Bengtsson et al. 2019, p. 1). Rangelands cover over 54% of the
world’s terrestrial surface (Rangelands Atlas 2021, p. 8) and support over 30% of
world’s human population (Sala et al. 2017, p. 467). Other than food and medicinal
plants, rangelands provide vital provisioning services including water, pasture for
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livestock, and wildlife (Selemani 2020, p. 3864) and support livelihoods (Godde
et al. 2020, p. 2). Carbon sequestration, crop pollination, and climate regulation are
also main rangeland regulating ecosystem services (Ahlstrom et al. 2015, p. 895),
while cultural services include recreation, aesthetic value, and traditional lifestyles.
Soil formation and nutrient cycling, habitat, and biodiversity are essential supporting
ecosystem services in rangelands recognised as the basis for the production of other
ecosystem services (Baer and Birgé 2018, p. 3). Furthermore, Reicosky
(Ed. Reicosky 2018) concludes that soil is the basis and source of most terrestrial
ecosystem services. However, these types of ecosystems have been negatively
impacted by degradation, compromising their ecological ability to effectively pro-
vide goods and services. Therefore, restoration and innovative management strate-
gies can allow the continuous sustainable provision of rangeland ecosystem goods
and services to sustain biodiversity and local community livelihoods (Eds. Gann and
Lamb 2006, p. 1).

Kenya’s rangelands are classified as Arid and Semi-Arid Lands (ASALs), cov-
ering about 89% of the country’s land (Birch 2018, p. 2). Of Kenya’s 47 adminis-
trative counties, 23 are in ASALs (ACAPS 2022, p. 1), and 36% of Kenya’s
population, 70% of its livestock herds, and 90% of its wildlife live in rangelands
(Njoka et al. 2016, p. 11). The Chyulu landscape rangelands present an important
socio-ecological production landscape (SEPL) because they provide distinct ecosys-
tem services that sustain socio-economic development and maintain biodiversity for
strengthened mutual human—nature interactions. The Chyulu landscape is a semi-
arid zone that provides dry-season grazing reserves for wildlife, and pastoral and
agro-pastoral communities’ livestock. The livelihoods of over 2.5 million people in
the largely pastoral communities of the Chyulu landscape are dependent on the
rangelands (Opiyo et al. 2015, p. 298). The Chyulu landscape has gazetted protected
areas: Chyulu, Amboseli and Tsavo National Parks, the Chyulu Forest Reserve, and
local community group ranches, all of which are habitats for diverse wildlife species
with potential for foreign exchange earnings. The Chyulu ecosystem is a habitat for
African endemic “Big Five” animals—the elephant, African buffalo, lion, leopard,
and black rhinoceros. Chyulu’s area is approximately 420,000 ha and serves as a
vital water tower for over three counties in the region and beyond, including
Kajiado, Taita Taveta, Kilifi, and the coastal city of Mombasa (Fig. 3.1,
Table 3.1). The Chyulu watershed has been recognised as a “fountain of life”
(Mwaura et al. 2016, p. 46). Chyulu grasslands are crucial for local communities,
especially for the livelihoods of indigenous pastoralists, fodder provision for live-
stock, biodiversity conservation for diverse flora and fauna species, and soil carbon
sequestration.

Though Chyulu Hills Landscape as a SEPL has significant potential to provide a
variety of vital ecosystem goods and services, its socio-ecological and economic
sustainability is increasingly threatened by land degradation influenced both by
anthropogenic and natural factors. Likewise, Kariuki et al. (2018, p. 47) concluded
that sub-Saharan Africa’s rangelands are experiencing pressures related to climate
change and habitat destruction. Competing land uses, overgrazing, poor resource
management, increasing demand for and overexploitation of natural resources,
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Fig. 3.1 Map of Kenya indicating geographical location of the Chyulu landscape, the study area
(Source: GIS and Remote Sensing Vital Signs, CI)

logging, and charcoal production are evident in the Chyulu Hills Landscape. Declin-
ing Maasai traditional natural resource governance structures and limited manage-
ment skills exacerbate the land degradation trend. Human factors are compounded
by climate change events, mainly prolonged droughts, floods, unpredictable rainfall
and seasonality patterns, and encroachment of invasive woody species on grass-
lands. The expansion of agricultural land due to an increasing human population has
resulted in decreasing vegetation cover and encroachment into ecosystems such as
wetlands (Pellikka et al. 2018, p. 178). Degradation continues to reduce the Chyulu
rangelands’ vegetation cover, in particular the grasslands’ ecological capacity to
provide ecosystem services, support biodiversity, and sustain human socio-
economic development. Vegetation cover reduction affects livestock and wildlife
pasture and increases surface run-off and soil erosion, resulting in a reduction in soil
organic carbon.

The Ecosystem-based Adaptation (EbA) approach and multi-stakeholder engage-
ment that recognises multicultural indigenous knowledge and the value of nature can
inspire rangeland natural resources management (NRM) and stimulate restoration
actions for sustainable conservation of ecosystems in the face of climate change.
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Table 3.1 Summary of case study sites in Chyulu Hills Landscape

Country Kenya

Province/State Rift Valley
County/District/Sub-County Kajiado/Kajiado South
Size of Kajiado County (km?) 21,900.9

Size of the Chyulu landscape (hectare) |410,533

Dominant ethnicity Maasai

Target sites

Kuku “A”, kuku “B” and Mbirikani group ranches

Size of three group ranches, the case
study/project area (hectare)

151,205

Targeted restoration land size (hectare) | 11,000
Number of direct beneficiaries 1200
(people)

Number of indirect beneficiaries 5000
(people)

Geographic coordinates (latitude,
longitude)

Chyulu area: 2°58'37.9”S 37°46/30.2"E

Google map link for the study site

https://www.google.com/maps/d/edit?mid=1gM9L0

QeYcBIFNbIUDS2QpLJDRfTSCmhb&usp=sharing;
Copy of SITR-8-Kenya 1 — Google My Maps
Pastoralism

Main economic activity

Restored and managed SEPLs can sustain the provision of ecosystem services,
conserve biodiversity, improve livestock productivity, and enhance the resilience
of pastoralist communities to climate change. This approach can significantly reverse
the land degradation trend. However, McGranahan and Kirkman (2013, p. 177)
argue that sustainable rangeland management requires ecologically feasible
strategies.

This chapter presents an assessment of the underlying ecological and socio-
economic dynamics of Chyulu Hills Landscape to support the designing of restora-
tion interventions to reverse rangeland degradation and manage ecosystems for
provision of goods and services for sustainable development. The specific study
objectives were as follows:

1. To assess land vegetation cover changes and carbon emissions.

2. To evaluate landscape degradation and land productivity.

3. To conduct a socio-economic feasibility assessment and design a rangeland
restoration project.

The assessment was done as part of the Rangeland Restoration in Chyulu (RRC)
project that aims to demonstrate that improved livestock and landscape management
stimulates SEPL restoration, enhances carbon capture, builds climate-resilient eco-
systems, and supports community livelihoods. The project applied the EbA strategy
for climate change adaptation and an integrated natural resource management
approach to generate sustainable socio-economic and ecological values across the
Maasai community. The Chyulu Hills Landscape restoration case study is critically
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significant for SEPL. management to sustain local communities’ livelihoods and
biodiversity conservation, which mainly depend on rangeland-grassland ecosystems.

3.2 Materials and Methods

3.2.1 Description of Study Area

The Chyulu Hills Landscape in South-eastern Kenya covers the three counties of
Kajiado, Makueni, and Taita Taveta (Figs. 3.1 and 3.2). The study was conducted in
three Maasai community group ranches (Mbirikani, Kuku “A”, and Kuku “B”)
within Kajiado County. Kajiado County covers an area of 21,900.9 km?, and is
situated between Longitudes 360 5’ and 370 5’ East and Latitudes 10 0’ and 30 0’
South (GoK 2018, p. 16). The Chyulu Hills Landscapes are a volcanic mountain
range about 150 km east of the Kenya Rift Valley (Scoon 2015, p. 1) and represent a
vital ecosystem in the semi-arid Chyulu landscape. The landscape covers Chyulu
Hills National Park, Tsavo West National Park, five community group ranches, and
the Kibwezi forest reserve. The lower parts of the hills are composed of grasslands
and woodland thickets, while area 1800 metres above sea level (m.a.s.l) is dominated
by montane forest. The landscape is predominantly a rangeland covered with

RRC RESTORATION SITES

Fig. 3.2 Map showing the location of study sites (Source: GIS and Remote Sensing Vital Signs,
CI
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Table 3.2 Group ranch summary

Group Size in Average Population  Area Targeted Annual
Ranch Hectares  Registered Estimates (km?) Community Rainfall
(Ha) Members Beneficiaries (mm)
Kuku “A” 18,712 1,996 37,141 1,280.3 5,000  350-500
Kuku “B” 9,600 5,516
Mbirikani 122,893 4,600 18,617 11,9234
Total 151,205 12,112 55,758  3,203.7 5,000

(Source: Ntiati 2002 and RRC project 2020)

grassland, important for livestock and wildlife pasture. The area has a bimodal
rainfall pattern: October to December and between March and May. Annual precip-
itation ranges from 300 to 1250 mm. Temperature varies with altitude, ranging
between 10 °C and 34 °C. The Chyulu Hills Landscape is characterised by climate
change-induced long periods of drought and unreliable water sources. Pastoralism is
the main economic activity. Main stocks are cattle, sheep, and goats. Pastoralism has
been acknowledged in a recent study (Nyariki and Amwata 2019, p.1) as one of the
main sources of livelihood in ASAL areas and contributors to Kenya’s economy.
Other economic activities include agriculture, tourism, ranching, quarrying, and
small- and medium-sized commercial enterprises. The Chyulu ecosystem is an
important water catchment, source of community livelihoods, and key biodiversity
area for flora and fauna.

The Chyulu area is dominated by indigenous Maasai pastoralists (about 90%),
and Kamba and other immigrant communities (around 10%). The three group
ranches studied are approximately 151,205 ha in size (Table 3.2) and located at
different coordinates. About 8.5% of Mbirikani (37.59°E; 2.51°S) is open grassland
(Maclennan et al. 2009, p. 2). Kuku “A” and Kuku “B” are semi-autonomous group
ranches, both referred to as “Kuku”. The Kuku area is a crucial wildlife corridor
between Amboseli and Tsavo National Parks. Kuku is located at 2°55’0“ S, 37°
40°60” E, at elevation of 1342 m.a.s.l. Previous studies (Kioko et al. 2006, p. 62)
have reported the yellow fever tree (Acacia xanthophloea), Umbrella thorn (Acacia
tortilis), and Blackthorn (Acacia mellifera) as the dominant tree species in the
Chyulu Hills Landscape area.

3.2.2 Data Collection

Three prioritised group ranches were selected through purposive sampling based on
multi-stakeholder participatory consultation and engagement through a stakeholder
workshop, community agreements, the degradation status of the land where liveli-
hoods are maintained, and restoration potential. Both qualitative and quantitative
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data on changes in vegetation cover, degradation, land productivity, and socio-
economic status were collected. Secondary data on landscape degradation were
collected through a literature review, and primary data on the socio-economic
context were through 18 focus group discussions (FGDs), field observation,
12 key informant interviews, and field transect walks. Geographic Information
System (GIS) and remote sensing and field transect approaches were used to collect
natural capital and landscape degradation spatial and temporal data. For data analysis
related to objectives 1 and 2, the Trends Earth tool, based on 250 m resolution
MODIS data, was applied to track time series changes in land vegetation cover and
carbon emissions from deforestation during the 2000-2019 period. Land use and
land cover maps were developed from Landsat satellite imagery. Normalised Dif-
ference Vegetation Index (NDVI) was utilised to assess land productivity. Descrip-
tive statistics were applied to analyse data for objective 3 and presented in the form
of graphs and tables.

3.3 Results of Ecological and Socio-Economic Dynamics
Assessment

3.3.1 Geographic Information System and Remote Sensing
Results

3.3.1.1 Land Vegetation Cover Changes

Figures 3.3 and 3.4 illustrate land vegetation cover changes in the sites between 2000
and 2019. Areas covered with trees increased by 13.42% (55,093 ha), while grass-
land declined by 1.1% (4515.86 ha). A decline in grassland is linked to increasing
climate change-induced drought and overgrazing. Wetland and cropland areas were
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Fig. 3.3 Land cover change in Chyulu Hills Landscape between 2000 and 2019 (Source: GIS and
Remote Sensing Vital Signs, CI)
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Fig. 3.4 Land cover changes in Chyulu Hills Landscape between 2000 and 2019 (Source: GIS and
Remote Sensing Vital Signs, CI)

reduced by 0.66% (2709.5 ha) and 2.37% (9729.6 ha), respectively. Results corrob-
orate the findings of Ehagi et al. (2018) that indicated reduction in land vegetation
cover has extensive negative impacts on socio-economic development and ecolog-
ical functions in Kajiado County.

Reduction in wetlands and croplands are closely correlated. Because agro-
pastoralist farms are mainly rainfed, reduction in wetlands and long droughts
influenced cropland expansion. For the purpose of this study, bushlands, open
shrubland, and closed shrubland were clustered as tree-covered areas, and while
they apparently show an increase, this does not imply that forested land increased.
Decline in the grassland ecosystem has significant impacts on pastoral community
livelihoods and biodiversity.
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Fig. 3.5 Trend in forest loss in Chyulu Hills Landscape between 2000 and 2019 (Source: GIS and
Remote Sensing Vital Signs, CI)
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Fig. 3.6 Carbon emissions from deforestation in Chyulu Hills Landscape between 2000 and 2019
(Source: GIS and Remote Sensing Vital Signs, CI)

Trends in forest loss and carbon emissions between 2000 and 2019 are presented
in Figs. 3.5 and 3.6, respectively. Results indicate declining (average 200 ha) forest
cover in the three group ranches. This decline is linked to an increasing demand for
forest products and agricultural land. A total of 70,472 metric tonnes of CO, was
emitted relative to forest cover reduction. Increased forest loss peaked in 2019
relative to high carbon emissions.

The results show that decreased forest cover increased the volume of carbon
emissions. Oduor et al. (2018, p. 1) observed that changes in land vegetation cover
influence greenhouse gas emissions from landscapes due to deforestation practices.
However, livestock enteric fermentation emissions across the Chyulu landscape
were estimated at 32,000 tCO, /year. In the RRC project report, assessment of
carbon sequestration potential from grassland restoration activities was projected
to fall between 55,000 and 285,000 tCO, over a period of 5 years, based on the
Verified Carbon Standards (VM0032) methodology.
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Fig. 3.7 Land degradation level in Chyulu Hills Landscape between 2000 and 2019 (Source: GIS
and Remote Sensing Vital Signs, CI)

3.3.1.2 Landscape Degradation and Land Productivity (Fig. 3.7)

Approximately 27% (1,193.9 km?) of land in the study sites was degraded, i.e. was
either eroded, had reduced or no vegetation cover, or the land was overgrazed. Kuku
ranches were highly degraded compared to Mbirikani. The variation in degradation
is related to weak or lack of land management plans and the high livestock stock rate
in Kuku compared to Mbirikani. The increased number of livestock herds in Kuku
from outside the ranch compounded with a weak group ranch grazing management
committee compared to Mbirikani also explains the variation in degradation levels.
Land degradation impedes the function of the rangeland to provide ecosystem
services for people’s well-being and biodiversity conservation, as natural resources
become scarce or no longer exist in degraded lands.

Normalised Difference Vegetation Index (NDVI) results revealed a declining
land productivity trend (Fig. 3.8). Kuku group ranches had a higher level of
decreased land productivity compared to Mbirikani. This variation is linked to the
high degradation level in Kuku compared to Mbirikani. Degradation hinders the
productivity of the grassland ecosystem and its capacity to provide pasture for
wildlife, livestock, sequester carbon, and control soil erosion. A recent report on
the effects of grassland degradation on soil quality and soil biotic community in a
semi-arid temperate steppe (Han et al. 2020, p. 1) concluded that grassland degra-
dation accelerates biodiversity loss and weakens ecological functions. The grassland



3 Community-Based Rangeland Restoration for Climate Resilience and. . . 45

Chyulu Hills Land Productivity

Y

M Land Marks
O Group Ranches
Land productivity (Trends.Earth)
[ Dedining
[ Early signs of dedline
[ stable but stressed
[ stable
[ Increasing

Fig. 3.8 Land productivity in Chyulu between 2000 and 2019 (Source: GIS and Remote Sensing
Vital Signs, CI)

ecosystem is the main source of livelihood for indigenous pastoral communities in
the Chyulu landscape, and therefore, land degradation exacerbates the reduced
climate resilience of community livelihoods and ecological functions.

3.3.2  Socio-Economic Status of the Group Ranches

Socio-economic results were important for informed decision-making in designing
restoration activities in the target areas. Communities in the three sites had similar
socio-economic and cultural dimensions. The ranches are owned by the indigenous
Maasai community with similar leadership structures. Two main organisations
working within the sites are the Maasai Wilderness Conservation Trust (MWCT)
and Biglife Foundation (BLF) in Kuku and Mbirikani, respectively. The high
degradation recorded was linked to increasing loss of vegetation cover and pastures
for livestock and wildlife in three sites. Decreasing rainfall and unpredicted seasons
were common challenges reported in the group ranches. The sites are further
characterised by an increasing human population, and hence, livestock overstocking
lead to overgrazing. Colonisation by an invasive species, Acacia oerfota, known to
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suppress grassland, was recorded at the sites, though a recent report has established
that the species has medicinal and nutritional values (Zarei et al. 2015, p. 2311).
Livestock-wildlife competition for pasture was more common in Mbirikani than in
Kuku. Most of the springs, swamps, and other wetlands were degraded, resulting in
reduced water sources for humans, livestock, and wildlife.

Socio-economic factors that affected sustainable management of the rangelands
included low awareness and skills on sustainable rangelands management practices,
increasing human population, unplanned increase of the settlement areas, declining
indigenous knowledge and traditional systems of governance, low technical capacity
of group ranches, and inadequate gender mainstreaming in rangelands management.

3.3.2.1 Traditional Governance Structure for Natural Resources
Management

The analysis showed that the Maasai community traditionally had a system of
rotational pasture grazing and biodiversity conservation governance structures.
Community leadership encouraged and practised Oloopololi (grass seed bank and
grazing rotation) system, conserved pasture reserve for livestock during drought, and
owned land communally. However, with changing socio-economic trends, indige-
nous traditional knowledge and governance mechanisms have declined over time,
contributing to landscape degradation. The study also found that rangeland degra-
dation was linked to livestock mismanagement, decreasing traditional ecological
knowledge, and poor group ranch governance.

3.3.2.2 Actions Proposed by Communities to Reverse Landscape
Degradation Threats

Through participatory FGDs, communities in the ranches proposed interventions to
reverse ecosystem degradation, restore the landscape, and manage it sustainably
(Table 3.3).

3.4 Designing of the Rangeland Restoration in Chyulu Hills
Landscape

The assessment of the ecosystem, socio-economic, and ecological status of the
landscape was used to guide the design for the RRC project for the targeted sites
(Fig. 3.9).

The RRC project linked community development with restoration and improved
rangeland natural resource management. Conservation International (CI) involved
community group ranch leadership committees and two local NGOs in participatory
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Table 3.3 Proposed landscape restoration interventions based on SEPL assessment and consul-
tation with local communities

Landscape threat
Ecological/
Conservation threats

Soil/gully erosion

Loss
cover

of vegetation

Invasive species

Human-wildlife
conflicts

Socio-economic threats

Low group ranch
technical capacity and
management skills

Increasing poverty

Population  increase
and agricultural land
expansion

Declining traditional
knowledge systems

Gender disparity

Proposed interventions

Train community members to undertake
restoration activities

Treat developing gullies to reduce soil erosion

Construct soil and water conservation structures
Establish community restoration incentives
mechanism

Map degraded areas for restoration through re-
seeding and assisted natural regeneration

Engage community scouts to protect restored areas
Establish women groups' grass seed banks

Community sensitisation and training on pruning
of such species to manage woody vegetation
encroachment

Engage community scouts to protect regenerating
areas

Capacity building for ranch leaders on resource
management and governance

Facilitate regular outreach community sensitisation
engagements

Train grazing committees on sustainable grazing
practices

Promote livelihoods enterprise diversification

Develop community rangeland management plans

Engage ranch leadership to rebuild traditional
resource management structures

Develop and disseminate resource management
by-laws

Develop community conservation agreements

Involve women and youth in restoration activities

Required/input

Community
incentives,
Technical
training,
Restoration
planting materials

Incentives for
casual workers,

Planting materials

Technical skills

Wages for casual
workers

Technical
support,
Community
awareness
campaigns

Technical and
financial support
Technical skills

Grazing
committee
capacity building

Advocacy for
gender

inclusiveness

(Source: Authors’ compilation, RRC progress reports 2022)

designing of the project activities. The consultative approach also brought together
other key stakeholders in the landscape, including local administration, community
opinion leaders, and government extension agents.

The joint participation enhanced landscape-wide involvement and commitment to
sustainable restoration of degraded sites, while multi-stakeholder engagement built
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Fig. 3.9 Inspection of degraded sites: Left: CI and BLF staff at Loosikitok; Right: CI and MWCT
staff at Mortikanju (Photos: Josephat Nyongesa, 2021)

Fig. 3.10 Stakeholders meeting for Kuku “A” and “B” group ranch members (Photo: Agnes
Nailantei, MWCT 2021)

the long-term resilience of the rangeland SEPL. A stakeholder workshop in January
2020 provided a platform to share study assessment results on the level of degrada-
tion, natural capital, carbon accounting pathways, and socio-economic contexts of
the sites. The workshop was used to design the restoration strategy and endorse
selected intervention sites. Workshop proceedings later guided the August—
September 2021 inception meeting with CI partners, including community project
validation and initiation of the project implementation framework (Fig. 3.10).
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3.4.1 Overall Approach of the RRC Project

Though the target sites have been exposed to land degradation, the stakeholders’
consultation, engagement, and landscape technical intervention strategic approaches
have proven effective in reversing the degradation trend and restoring the degraded
rangelands. The RRC project design was linked to an EbA approach. The Conven-
tion on Biological Diversity (2009, p. 9) defines EbA as an approach that involves
the “use of biodiversity and ecosystem services as part of an overall strategy to help
people adapt to the adverse effects of climate change”. The RRC EbA interventions
included vegetation cover restoration, soil and water conservation, and conservation
and sustainable management of grassland ecosystems based on integration of indig-
enous knowledge and traditional governance structures with scientific expertise.
Rangeland restoration based on EbA and natural resource management practices is
a cost-effective approach with the potential to stimulate natural regeneration and
large-scale socio-ecological and economic impacts in ASAL areas (Bourne et al.
2017, p. 7).

3.4.2 Multi-Stakeholder-Driven Rangeland Restoration
Strategy

The participatory baseline study results guided the design of RRC project interven-
tions. CI partnered with MWCT, BLF, and local community members to design and
implement the RRC project activities. The community-driven strategic restoration
design is structured along five objectives and expected outcomes, with key perfor-
mance indicators to measure and assess progress (Table 3.4).

3.4.3 Progress and Achievements

3.4.3.1 Group Ranch Governance Capacity and Conservation
Agreements

Ten community stakeholder engagements and capacity-building trainings on natural
resource governance were conducted involving over 400 community members
through community-based technical restoration managers and restoration officers
who facilitated the day-to-day outreach activities. The technical team was trained on
restoration techniques. Drafting of community conservation agreements with
by-laws to conserve the four sites (Mbirikani: Loosikitok and Ilchalai; Kuku:
Mortikanju and Kanzi) undergoing restoration has been initiated. The by-laws aim
to contribute to rebuilding traditional resource management structures and practices
such as Oloopololi. The agreements are voluntary and negotiated among community
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Table 3.4 Rangeland restoration objectives, outcomes, key performance indicators, and activities

Objective

Outcomes

Key performance
indicators

Activities

Goal: Demonstrate that

rangeland restoration, sequester carbon, and build
Chyulu landscape by 2025.

improved livestock management and rangeland restoration can catalyse
climate-resilient pastoral livelihoods across the

1 Secure group
ranch support for the
intervention sites and
build group ranch gov-
ernance capacity.

* Institutional capaci-
ties and governance for
ecosystem management
improved

* Conservation
agreements developed

* Number of com-
munity conservation
agreements endorsed

* Number of com-
munity ranch mem-
bers trained

* Engage commu-
nity to develop
by-laws regulating res-
toration site activities

* Develop commu-
nity conservation
agreements

2 Strengthen the
natural resource man-
agement skills of the
group ranch.

* Empowered com-
munities with skills in
rangeland management

* Restored
rangelands that support
improved landscape
productivity and
biodiversity

« Number of res-
toration plans devel-
oped

* Number of
women-led grass
seedbanks
established

« Number of graz-
ing scouts recruited
and trained to protect
restored sites

* Number of res-
toration community
crews recruited and
trained

 Develop restora-
tion plans

« Recruit and train
restoration casual
workers

* Train grazing
scouts to manage live-
stock herds in restored
areas

3 Undertake restora-
tion interventions
using livestock and
restoration crews.

* Degraded areas
restored

* Rangeland best
practices learned and
shared

* Type of soil and
water conservation
technologies
adopted

* Degraded land
restored (hectares)

* Number of graz-
ing plans developed

* Number of peo-
ple (casual workers)
employed

* Number of con-
servation incentive
schemes established

* Number of indi-
vidual and house-
holds’ beneficiaries

» Manage livestock
in restored sites in
accordance with resto-
ration plans

* Prune encroaching
invasive species
bushes

« Source seeds from
existing seedbanks

« Reseed and rest
degraded areas

4 Conduct carbon
accounting on inter-
vention sites and
advance national cli-
mate objectives.

* Enhanced national
capacity and knowledge
sharing and learning on
greenhouse gas emis-
sions and reduction

« Number of dis-
semination products
(peer-reviewed pub-
lications and policy
briefs)

* Monitor carbon
gains from restoration
activities and account
for estimated emis-
sions reductions

(continued)



3 Community-Based Rangeland Restoration for Climate Resilience and. . . 51

Table 3.4 (continued)

Objective

Outcomes

Key performance
indicators

Activities

¢ Amount in
tonnes of carbon
(tCO,) sequestered

« Provide input to
policy decisions,
including matters on
carbon rights and
benefit-sharing
frameworks

5 Build long-term
rangeland restoration
sustainability plan.

* Developed Chyulu
rangeland integrated
restoration management

* Restoration
strategy/plan

* Work with grazing
scouts, group ranch
leadership, NGOs, and

strategy local government part-
ners to develop long-
term sustainability res-

toration strategies

(Source: Conservation International, RRC project 2020)

members who commit to specified restoration and conservation interventions moti-
vated by restoration incentives (casual restoration jobs, capacity building, and
restoration scholarships). The aim is to enhance community well-being and NRM
in exchange for keeping livestock outside restored areas and only grazing them
according to a planned schedule. A total of 596 locals have been offered casual
employment and are earning direct income that is currently benefitting about 1,800
household members. Two group ranch restoration committees were established to
support management of the restoration casual workers. Two community education
committees were also formed to oversee the RRC restoration scholarships incentive
package, and 17 students from 17 schools were selected to receive scholarships.
Every year, 34 high school students will be identified to benefit from a partial
restoration scholarship (Fig. 3.11).

3.4.3.2 Strengthened Natural Resource Management Skills

Regular outreach community meetings have been organised to build community
capacity on resource management and promote ecological literacy and restoration
extension services. Over 500 community group ranch members were trained during
the first 9 months of 2021. Development of four restoration plans that leverage
livestock management to restore target sites has been initiated through community
participation. Four women’s groups (Inkisanjani, Lang’ata, Moilo, and Enkii)
established grass seed bank restoration networks in Kuku to provide grass seeds
for reseeding degraded sites and income generation for group members. Group
ranches have identified 20 community scouts for training to support protection of
restored areas. A total of 596 casual workers (Mbirikani: 312 for Loosikitok and
184 for Ilchalai; Kuku: 50 each for Mortikanju and Kanzi) were selected from
households by group ranch committees and trained. The undertaking of restoration
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Fig. 3.11 Students, parents, and teachers at induction meeting for the first cohorts of the RRC
Scholarship from 17 schools in Kuku “A” and “B” ranches (Photo: MWCT 2021)

Fig. 3.12 Restoration training sessions for community-recruited casual workers in Kuku (L) and
Mbirikani (R) (Photos: MWCT (L) and BLF (R), 2021)

Fig. 3.13 Restoration activities in Mortikanju: bund construction (L), and reseeding (M and R)
(Photos: MWCT 2021)

activities has hence created local employment and generated income for community
households. The project targets 5000 beneficiaries through NRM capacity building,
restoration jobs, and strengthening of local enterprises. Figures 3.12 and 3.13
illustrate stakeholder restoration work and current intervention impacts.
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3.4.3.3 Restoration of Degraded Rangeland Using Livestock
and Restoration Crews

Communities’ group ranch leaders were involved in the assessment process to
identify appropriate site-specific restoration practices depending on level of site
degradation. Trained casual workers implement restoration interventions, and
expected socio-economic and ecological impacts are usually monitored before and
after structural installations (Figs. 3.12, 3.13, 3.14, and 3.15).

Identified restoration interventions include construction of bunds or semi-circular
micro-catchment Zai pits, stone lines, ponds, gully filling/healing, check dams,
cut-off drains/ditches, sandbags, and contour grass strips. Constructed structures
are complemented by grass reseeding and resting of degraded areas to stimulate
assisted and natural vegetation regeneration correspondingly. A total of 8328 ha

Fig. 3.14 Restoration activities in Mbirikani: bunds construction in Ilchalai (L), constructed bunds
in Loosikitok (R) (Photos: BLF 2021)

Fig. 3.15 Before and after restoration in Kuku-Mortikanju site: Above: bunds reinforced with local
material barriers (a), stormwater, and silt trapped in bunds (b), and in gully (c). Below: grass
regeneration in bunds and gully (d and e) (Photos: Josephat Nyongesa, 2021)
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Table 3.5 Restoration work in Kuku and Mbirikani as of May 2022

Group Size RRC sites Targeted Land No. of No. of
ranch (ha) land for under bunds casual
restoration restoration constructed workers
(ha) (ha) engaged
Mbirikani 122,893 Loosikitok 1,900 2,104 21,386 312
Ilchalai/Olibili 2,600 1,724 15,191 184
Kuku “A” 18,712 Mortikanju 3,500 1,500 26,950 50
Kuku “B” 96,000 Kanzi 3,000 3000 0 50
Total 114,712 11,000 8,328 63,527 596

(Source: Authors’ compilation, RRC progress reports 2022)

(as of June 2022) has been restored using different soil and water conservation
structures, and rested and reseeded with grass species endemic to the sites, including
Buffel grass (Cenchrus ciliaris), Masai love grass (Eragrostis superba), and Horse-
tail grass (Chloris roxburghiana). The project’s target is to restore 11,000 ha by
March 2024. A planned grazing scheme will be deployed to sustainably manage
restored sites and avoid reversal of gains. Each group ranch restoration committee
has initiated the process to recruit 100 women casual workers to gather and provide
seeds for species endemic to the sites in addition to seed banks (Table 3.5).

3.4.3.4 Carbon Accounting

The RRC project adopted the Verified Carbon Standards (VCS) methodology for
sustainable grassland restoration through a grazing regulation plan. The approach is
being used to estimate atmospheric carbon removals from grassland restoration and
greenhouse gas (GHG) emissions reduction from grazing management. Monitoring
indicators aligned with national accounting systems for accounting GHG emissions
and reductions have been developed. Indicators include trends in soil organic carbon
content, soil bulk density, seasonal and long-term changes in herbaceous biomass,
and grazing intensity. The indicators are being monitored throughout the project
implementation phase. Local communities and implementing partners have been
trained to collect the soil samples and biomass data. Lessons learned from carbon
accounting shall provide input to policy decisions related to carbon and inclusion of
soil carbon in Kenya’s national policy decisions.
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3.4.4 Future Challenges and Opportunities in the Restoration
of the Chyulu Hills Landscape

The main challenges in the restoration of the Chyulu Hills Landscape rangeland
ecosystem include limited and unpredictable precipitation, climate change, an
increasing human population that exerts pressure on natural resources, lack of
restoration plans and management capacity, group ranches land subdivision, limited
funding for restoration, lack of or inadequate baseline information, and agriculture
land expansion. However, increasing multi-stakeholder engagement in joint ecosys-
tem restoration, community awareness on linkages between ecosystem degradation
and their socio-economic well-being, and national and international commitments to
mitigate climate change and restore ecosystems for livelihoods and biodiversity
conservation present opportunities for future restoration efforts.

3.5 Discussion and Lessons Learnt

The Chyulu Hills Landscape provides abundant ecosystem services for people and
conserves biodiversity. However, the ecosystem’s socio-economic and ecological
potential is under the threat of degradation driven by climate and human factors. This
study presented key socio-economic and ecological assessment findings showing
that the Kuku “A”, Kuku “B”, and Mbirikani group ranches in the Chyulu SEPL are
experiencing degradation that is negatively affecting livelihoods and biodiversity
conservation. The baseline assessment was important to assess ecosystem status to
guide the design of restoration interventions. Its results were also valuable in
enabling communities to understand linkages between natural value and their social
well-being, as well as to identify landscape-wide multi-stakeholder restoration
actions to reverse ecosystem degradation and enhance the management of the
landscape to sustain socio-economic and ecological benefits. The local communities’
traditional knowledge and natural resource governance structures, though declining
because of changing social factors and economic diversification, still contribute
immensely to the management of the landscape and were useful in designing the
RRC project initiatives relative to the current social and conservation context.

The Maasai community’s willingness to integrate their traditional natural
resource management structures into new technological approaches was important
for project sustainability and replication to other rangelands. The RRC project has
demonstrated the potential and needs for landscape-wide multi-stakeholder consul-
tation in joint participatory action to restore ecosystems. Ecosystem degradation can
be reversed through multi-stakeholder engagement that enables a better understand-
ing of human—nature connectivity and facilitates collective actions.

Building community leadership skills in resource management have shown that
management of rangelands can contribute to ecosystem restoration and biodiversity
conservation. Training community members on soil and water conservation yields
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quick restoration results, mainly vegetation regeneration to stop further land degra-
dation and provide pasture for livestock. Planned grazing and livestock management
is one of the key strategies essential for grassland restoration. Grassland in Chyulu
contributes to soil carbon sequestration and provides pasture and habitat for range-
land biodiversity protection. Community capacity building strengthens restoration
and management skills for sustainable ecosystem conservation. The RRC activities
in target sites aimed to demonstrate that improved livestock management can
catalyse rangeland restoration, sequester carbon, and build climate-resilient pastoral
communities’ livelihoods. The activities linked community development with
improved natural resource management (NRM), restoration, and biodiversity
protection.

The RRC project results have shown that restoration interventions can reverse the
landscape degradation trend, improve grassland regeneration, rebuild indigenous
ecological knowledge, improve group ranch natural resource governance, and
enhance climate-resilient ecosystems and community livelihoods. Increased vegeta-
tion cover, control of soil erosion, community casual employment, and scholarships
are some of the impactful incentives that motivate communities to restore and
manage their SEPL. The timeframe of the RRC project is to end in March 2024.
To date, interventions have established significant impacts on the restoration of this
important SEPL, benefitting local people and improving ecological health for bio-
diversity benefits. Interesting observations from the RRC project include the increas-
ing incidence of community members replicating learnt interventions on their own
outside project sites, as well as multi-stakeholder collaboration on the commonly
shared vision of restoring the landscape. Lessons from this case study can be
replicated on a broader scale through rangeland restoration and improved land
management by engaging landscape-wide multi-stakeholders.

Recognition of indigenous knowledge complemented the project’s incentives to
rejuvenate the landscape and motivated the communities’ interest in restoring the
degraded ecosystem. The local restoration casual jobs and support for youth educa-
tion were critical social well-being incentives for the community to sustain conser-
vation practices. Regular outreach and engagement contributed to rebuilding the
communities’ ecological literacy and livestock management skills. Training com-
munity paraprofessionals in soil and water conservation, livelihood opportunities,
and participation in monitoring and evaluation of project gains inspired community
members to act and participate in SEPL restoration and management.

Communities in the landscape depend on rangeland for their livelihoods. How-
ever, land degradation negatively impacts ecological functions affecting human
socio-economic development and biodiversity. The RRC restoration interventions
to date have demonstrated how degradation can be successfully reversed to restore a
SEPL for human-nature interactive connectivity. Community conservation agree-
ments and long-term restoration plans are essential strategic pillars bringing together
different stakeholders in the landscape for sustainable SEPL restoration and man-
agement. Multi-stakeholder collective action is an essential restoration approach that
contributes to reversing landscape degradation, creating socio-economic opportuni-
ties for people, and conserving biodiversity.
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3.6 Conclusion

The communities’ understanding of the indispensable value of the Chyulu landscape
ecosystem to their livelihoods was the motivation behind multi-stakeholder efforts to
restore and manage the degraded landscape for provision of ecosystem services,
strengthening of climate resilience and local community well-being, and biodiversity
conservation. This case study established the importance of a baseline assessment for
informed decision-making in restoration project design. Decreasing land vegetation
increased carbon emissions and accelerated ecosystem degradation. Landscape
degradation reduces land productivity and affects sustainable provision of rangeland
ecosystem services which support community well-being and biodiversity. By
understanding the connectivity between nature’s value and their socio-economic
dependence on productive ecosystems, community group ranches brought together
different stakeholders to actively participate in ecosystem restoration activities in the
landscape. The RRC project focused on restoring rangeland productivity and con-
sidered indigenous traditional knowledge and governance structures to be useful in
guiding restoration project design for SEPL management. Traditional knowledge
integration in project activities is important for communities to relate their knowl-
edge on restoration activities of degraded ecosystems. It is recommended to replicate
similar case study interventions for scale.
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