
RESEARCH Open Access

Impacts of long-term land-use changes on
herd size and mobility among pastoral
households in Amboseli ecosystem, Kenya
Kennedy Sakimba Kimiti1,2*, David Western2, Judith Syombua Mbau1 and Oliver Vivian Wasonga1

Abstract

Introduction: Long-term changes in rangeland ecosystems of the world have impacted on the livestock production, a
key livelihood strategy in these areas. This paper presents perceptions of the pastoral community on the dynamics of
pastoral livelihoods under three land-use types namely nomadic, semi-nomadic, and sedentary in Amboseli ecosystem
located in southern Kenya. Structured questionnaire was used to collect data concerning household livestock herds,
perceived livestock trends and their causes, importance of migration, sedentarization, and land subdivision, and were
administered to respondents randomly selected from the three land-use types.

Results: The study shows that the livestock herd size was higher in nomadic (117.1) and lower in sedentary
(56.6) land-use site. The majority of the respondents in nomadic (79%), semi-nomadic (73%), and sedentary
(64%) reported a declining trend in household herd size. The declines were mostly attributed to recurrent
droughts and loss of grazing lands.

Conclusions: Pastoralism remains an important livelihood strategy to majority of households in the study
area; therefore, to achieve sustainable livelihood strategies, grazing lands should be maintained.
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Introduction
Land-use land-cover change (LULCC) in rangeland
ecosystems has been a major global concern to conserva-
tionists and researchers globally (Msoffe et al. 2011). The
rangelands covering nearly half of the total land surface in
Africa support extensive livestock production and wildlife
conservation (Nyariki et al. 2009; Kaimba et al. 2011;
Nkedianye et al. 2011; Bekele and Kabede 2014). Pastoral-
ism, characterized by herd mobility to track grazing water
resources in space and time, has been the dominant liveli-
hood strategy in these ecosystems, supporting millions of
people (Nkedianye et al. 2011; Tefera 2014; Berhanu and
Beyene 2015). In East Africa, pastoral societies practicing
various forms of pastoralism occupy 70% of total land in
Kenya, 50% in Tanzania, and 40% in Uganda (Reda 2012).
Amboseli ecosystem in Kajiado County is part of the arid
and semi-arid lands (ASAL) that constitute the 70% of

Kenya’s land mass supporting extensive traditional livestock
production and wildlife conservation.
Major changes have been observed in key pastoral re-

sources in Amboseli ecosystem in the past three decades
(Kioko and Okello 2010; Nyamasyo and Kihima 2014).
The long-term changes that include declining propor-
tions of wet and dry season grazing reserves, woody
vegetation, and variety of pastures have had negative im-
pacts on pastoralism and wildlife conservation in Ambo-
seli area (Kioko and Okello 2010; Western et al. 2015).
The resource dynamics have consequently impacted on
the livestock base as a key pastoral economy which trad-
itionally provided multiple functions. The fundamental
functions of pastoral herds include regular provision of
food in form of meat, milk, and blood, as well as cash
income, measure of exchange in terms of dowry, com-
pensation of injured persons during raid, symbol of
wealth and prosperity and security against droughts, dis-
ease outbreaks, and other rangeland calamities (Nyariki
et al. 2009; Kaimba et al. 2011; Opiyo et al. 2011; Schil-
ling et al. 2012).
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Declining livestock production and productivity in most
pastoral areas is partly due to the expansion of cultivation
into grazing areas gradually converting the savanna grass-
land ecosystems suitable for domestic and wild animal
grazing (Olson et al. 2004). In recent decades, the wetlands
in Amboseli ecosystem which acted as dry season refuges
and were owned communally have notably experienced
dramatic changes in land tenure consequently impacting
on land-use and vegetation cover (Msoffe et al. 2011; Nya-
masyo and Kihima 2014). The changes in land tenure have
caused changes in land-use practice in Amboseli ecosystem
(Okello 2012) reducing the vast grazing land. The changing
land ownership influences the rate and pace at which land
use changes in the study area (Noe 2003).
Sedentarization and range fragmentation due to chan-

ging land tenure have led to restricted livestock mobility
resulting in all season grazing that exerts pressure in cer-
tain grazing patches thereby leading to range degradation.
Loss of livestock due to factors such as declining land
productivity, shrinking grazing areas, restricted move-
ments, and the recurrent droughts has resulted in in-
creased poverty and vulnerability of pastoral households
and erosion of their resilience to future shocks (Fratkin
2008; Groom and Western 2013; Kirwa et al. 2012; Moyo
et al. 2013).
This study was carried out to assess the perceptions of

local communities on the effects of resource changes on
livestock herd sizes and their mobility based on the
changing land tenure system in Amboseli ecosystem.

The study compared individual household herd sizes in
three land-use sites which included sedentary land-use
site where land had been subdivided, semi nomadic (par-
tial subdivision) and nomadic (no subdivision). The re-
sults of this study are expected to increase
understanding on the impacts of the rangeland change
dynamics on livestock as key pastoral economy, the most
viable land-use option beside wildlife conservation in the
arid and semi-arid rangeland ecosystems.

Methods
Study area
The study was conducted in Amboseli ecosystem (Fig. 1)
located on the Kenyan-Tanzania border, covering the
388 km2 Amboseli National Park and surrounding Maasai
group ranches (Western et al. 2015). The national park,
covering 7% of the ecosystem, serves as a dry season con-
centration area for livestock and wildlife due to the series
of swamps within (Kipkeu et al. 2014). The area experi-
ences bimodal rainfall with peaks from March to May and
October to December (Campbell et al. 2005), and drought
is a common feature in the area. The ecosystem is semi-
arid, which is suitable for livestock grazing, wildlife con-
servation, and tourism (Kioko et al. 2012). The expansive
lowlands of the Amboseli savannah are of low productivity
with high agricultural potential on the high slopes of Mt.
Kilimanjaro and the expansive hills (Campbell et al. 2003).
Amboseli ecosystem has experienced drastic changes

in land use and land cover over the last four decades,

Fig. 1 The Amboseli ecosystem (Amboseli National Park and surrounding group ranches)
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among them, changes in habitats, woodland, declining
grazing areas, and loss of land productivity and desirable
forage species (Campbell et al. 2003; Kioko and Okello
2010; Western and Nightingale 2003; Western and Mai-
tumo 2004; Western 2007, Western et al. 2015). The ex-
pansion of cultivation into wetlands which acted as dry
season grazing areas has been observed in the ecosystem
over the decades thereby impacting negatively on the
livestock economy (Campbell et al. 2003; Kioko and
Okello 2010). The Maasai are the dominant community
in the area. They mainly practice extensive livestock pro-
duction on the extensive landscapes, but recently, immi-
grants from the already overpopulated central highlands
of Kenya and neighboring Tanzania have engaged in cul-
tivation in the wetlands in the area (Campbell et al.
2000; Campbell et al. 2003).

Data collection
The sampling was stratified based on major land-use
types as described by Campbell et al. 2003) and proxim-
ity to Amboseli National park. Multistage sampling
method was used to select the respondents. In the first
stage, preliminary surveys and interviews in the study
area were used in selecting the study sites, which formed
the clusters. The clusters included three land-use sites
namely, nomadic (Eselenkei group ranch), semi-nomadic
(Olgulului group ranch), and sedentary (Kimana group
ranch). Nine villages were randomly selected, three from
each land-use site in the second stage. One hundred and
twenty respondents from nomadic, 131 from semi-
nomadic, and 83 from the sedentary land-use site were
randomly selected for individual interviews in the third
stage, making a total of 334 respondents.
Both qualitative and quantitative data were collected

through administration of a structured questionnaire to
the household heads. The questionnaire was tested dur-
ing 1 week of pilot study on 30 village members prior to
actual study. Four assistant enumerators were trained
and equipped with appropriate data collection skills for
the study. The administered questionnaire was popu-
lated with questions seeking data on livestock herd size,
dynamics of livestock production and their management,
individual views on significance of migration, and bene-
fits of sedentarization, as well as views on land subdiv-
ision and importance of communal land.

Data analyses
Data collected using the structured questionnaire were
subjected to analysis using statistical package for social
sciences (SPSS IBM version statistics 19). The data was
analyzed to produce frequency tables on the various attri-
butes under investigation. ANOVA test was used to test
variability in mean household herd size under different
socio-demographic attributes in the three land-use sites

under study. Chi-square goodness of fit test was used to
determine the significant difference on views among
households on importance of pastoral mobility and bene-
fits of settling down by pastoralists from different study
sites. Cross tabulation was used to determine the signifi-
cant difference between households that still migrate, if
their herd sizes have changed and causes of the change
and if they have recovered since the 2009 drought. The
level of significance was tested at 5%.

Results
Livestock herd dynamics under different socio-
demographic categories
The mean herd sizes by socio-demographic attributes of
the sampled households in the three land-use types are
shown in Table 1. Household herd size differed signifi-
cantly (P < 0.001) between the areas with the highest aver-
age herd size recorded in nomadic site (117.1) and the
lowest in the sedentary site (56.6). Households with heads
aged between 46 and 80 years had larger herds in all the
study sites with the exception of 56–65 in sedentary with
smaller herd size (Table 1). In addition, large households
of between 11–15 and 16–20 persons owned larger herds
than the smaller households. Herd sizes among respon-
dents under different education levels did not differ sig-
nificantly (P = 0.189) in the study sites. Livestock
production remains the main livelihood option in the
three land-use sites as shown by the largest average herd
size among the other land-use options.

Community views on household herd sizes over the last
four decades in the study locations
The majority of the respondents in the nomadic (79%),
semi-nomadic (73%), and sedentary (64%) areas reported
a declining trend in household herd sizes over the last
four decades (Table 2). Most (nomadic 79%; semi-
nomadic 73%; sedentary 64%) of those who reported a
declining trend in herd size attributed it to the loss of
grazing lands and the frequent droughts in the study
area. The few (21% in nomadic, 27% in semi nomadic,
33% in sedentary) who reported an increase in house-
hold herd size attributed it to either accumulation of
more livestock through purchases, as well as rapid herd
growths following good pasture years.
There was significant (p < 0.05) difference in opinions

on whether the household herds have recovered since
the 2009 drought or not. Despite the decreasing trends
in livestock numbers, majority (59%) of the households
in the nomadic area reported recovery in their herds
after the 2009 drought. Most (68%) of the households in
the nomadic area attributed the recovery in livestock
numbers to post-drought restocking.
Herd mobility is still being practiced in all the land-

use sites but least effective in the sedentary site as
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reported by 39% of the respondents. The majority (48%
in nomadic, 61% in semi-nomadic, 54% in sedentary) of
those who reported the changing mobility pattern attrib-
uted it to increased settlements, loss of land productiv-
ity, changing weather pattern, and restricted pastoral
mobility. Accessing range resources (67%), escaping
drought (13%), and evading disease outbreaks (10%)
were the most reported benefits of migration perceived
by the respondents as shown in Table 3. The perceived
benefits of sedentarization differed significantly with the
majority (44%) of the respondents mentioning ease of
accessing social services and amenities. Other signifi-
cance of settling down reported were ease of looking
after young herds and tending to sick individuals (23%)
and promoting development of marginal areas (18%).
Respondents also indicated that when they settle, house-
holds are able to diversify their livelihood sources by en-
gaging in various economic activities, and conflict over
resources that do occur as they move with their herds
beyond their territories is minimized.
Table 4 shows that the community views from the three

land-use sites did not differ significantly on effects of land
subdivision on livestock herd size (χ2 = 1.133, df = 2, p =
0.567). A significant proportion (95% nomadic, 95% semi-

nomadic; 98% sedentary) of the respondents (Table 4)
noted that land subdivision has affected the household
herd sizes in the study area, with the majority (93, 96, and
88% in nomadic, semi-nomadic, and sedentary respect-
ively) reporting a declining effect on their trend. Only in
the nomadic land-use site did a majority (57%) prefer the
group ranch land ownership to the individual ownership,
which was highly preferred in both sedentary (60%) and
semi-nomadic (60%) sites.

Suggested ways of restoring livestock production as key
pastoral economy
Restoring or retaining traditional livestock production
practices was supported by most (70%, n = 234) of the
respondents. The customary livestock and range man-
agement practices that needed to be restored varied sig-
nificantly (χ2 = 151.69, df = 5, p < 0.001). The practices
included herd mobility (38%), maintaining communal
land tenure system (32%), kinship ties and relationships
(11%), keeping large herd sizes (9%), pasture manage-
ment (6%), and reservation of dry season grazing refuges
(4%). Those who opposed the restoration of customary
practices perceived them as outdated practices (53%),

Table 1 Herd sizes (by tropical livestock unit (TLU)) aggregated by household socio-demographic attributes

Variable Category Nomadic (n = 120) Semi-nomadic (n = 131) Sedentary (n = 83) F value Sig

Mean Mean Mean

Herd size 40.8 25.0 22.9 9.06 P < 0.001

Age 19–25 – 40.6 8.5 2.64 P = 0.023

26–35 25.7 15.6 17.5

36–45 28.2 13.0 27.4

46–55 39.2 31.8 36.3

56–65 60.1 38.0 11.5

70–80 49.4 23.7 21.7

Household size 1–5 45.5 20.0 20.5 8.23 P < 0.001

6–10 29.6 20.6 17.7

11–15 46.8 43.8 30.6

16–20 57.4 42.0 51.2

Education level None 41.2 24.1 19.6 1.602 P = 0.189

Primary 36.9 25.9 39.6

Secondary 29.1 55.4 53.6

Tertiary – – 6.4

Main livelihood Crop cultivation – – 20.6 1.882 P = 0.083

Formal employment – 4.7 13.0

Informal employment – – 2

Livestock 40.8 34.1 28.0

Small businesses 5.4 8.6

Tourism 12.4 9.7

Note: Figures are presented in TLU where 1 TLU is equivalent to 250 kg live weight, a cow = 1 TLU, a calf = 0.4 TLU, a shoat = 0.11 TLU, lambs = 0.05 TLU, kids =
0.04 TLU, donkeys = 0.5 TLU: Source: Kristjanson et al. 2002; Wilson 2003
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Table 2 Views on herd size dynamics and management practices over the last four decades as perceived by the community

Issue Response Frequency of respondents Chi-square cross
tabulation testNomadic Semi-nomadic Sedentary

Has household herd size changed? Yes 113 (94) 118 (90) 78 (94) χ2 = 1.854
df = 2
p = 0.396No 7 (6) 13 (10) 5 (6)

Which is the perceived direction of
change in herd size

Increased 24 (21) 32 (27) 26 (33) χ2 = 3.496
df = 2
p = 0.174Decreased 89 (79) 86 (73) 52 (64)

Reasons for increase? Born 3 (13) 18 (56) 13 (50) χ2 = 16
df = 4
p = 0.003Bought 16 (66) 12 (38) 13 (50)

Good pastures 5 (21) 2 (6) 0

Reasons for decrease? Frequent drought 74 (83) 60 (70) 26 (50) χ2 = 27.842
df = 8
p < 0.001Investing on livestock 6 (7) 1 (1) 3 (6)

Livestock diseases 2 (2) 10 (12) 6 (12)

Loss of grazing land 5 (5) 7 (8) 11 (21)

Poverty 2 (2) 8 (9) 6 (11)

Has livestock recovered since 2009 Yes 71 (59) 43 (33) 41 (49) χ2 = 17.871
df = 2
p < 0.001No 49 (41) 88 (67) 42 (51)

How household livestock has
recovered since 2009 drought

Born 11 (15) 19 (44) 20 (49) χ2 = 14.725
df = 3
p < 0.001Gift 3 (4) 1 (2)

Good pastures 9 (13) 9 (21) 2 (5)

Bought 48 (68) 15 (35) 18 (44)

Reasons why livestock have not
recovered since 2009 drought?

Investing on livestock 0 5 (6) 4 (10) χ2 = 20.052
df = 10
p = 0.029Lack of herding labor 7 (14) 7 (8) 3 (7)

Livestock diseases 7 (14) 7 (7) 8 (19)

Loss of grazing land 18 (38) 33 (38) 6 (14)

Poverty 2 (4) 5 (6) 7 (17)

Recurrent droughts 15 (30) 31 (35) 14 (33)

Does household practice herd mobility? Yes 113 (98) 113 (90) 18 (24) χ2 = 24.056
df = 2
p < 0.001No 2 (2) 13 (10) 57 (76)

Is mobility still effective? Yes 105 (88) 105 (80) 32 (39) χ2 = 20.01
df = 2
p < 0.001No 15 (12) 26 (20) 51 (61)

Reasons why herd mobility is ineffective? Lack of herding labor 2 (13) 2 (8) 5 (16) χ2 = 8.784
df = 6
p = 0.186Loss of land productivity 11 (74) 19 (73) 13 (41)

Overgrazing 0 1 (4) 2 (6)

Restricted movement 2 (13) 4 (15) 12 (37)

Has migration pattern changed? Yes 58 (48) 80 (61) 45 (54) χ2 = 4.115
df = 2
p = 0.128No 62 (52) 51 (39) 38 (46)

What are the perceived causes of
change in migration pattern?

Changed pastoral lifestyle 0 2 (4) 9 (23) χ2 = 60.379
df = 12
p < 0.001Changed weather pattern 10 (16) 19 (37) 2 (5)

Increased settlement 20 (32) 8 (16) 5 (13)

Lack of herding labor 10 (16) 3 (6) 1 (3)

Loss of land productivity 11 (18) 10 (20) 9 (24)

Population increase 5 (8) 8 (15) 1 (3)

Restricted movement 6 (10) 1 (2) 11 (29)
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contribute to slow development (20%), modernization
and development (14%), and are not sustainable (13%).
Current range management system in the area has

resulted in decline in rangeland condition as noted by
many (62%) respondents. Opinions whether there
existed any practiced management system in the
study sites differed significantly (χ2 = 8.35, df = 2, p <
0.001). Majority of respondents in both nomadic
(64%) and semi nomadic (63%) land-use sites noted
presence of a range management system in their area
and only 46% in the sedentary land-use area. The ma-
jority (79%) of those who mentioned absence of a
rangeland management system would support imple-
mentation of the conventional system in their area.
Views on the exact approach varied significantly (χ2 =
86.58, df = 5, p < 0.001) among the respondents. The
mentioned options for the perceived designation of
the rangeland ecosystem of the study area included

partitioning of conservation areas (32%), dry season
grazing areas or forage banks (22%), migratory routes
(15%), cultivation areas (14%), development areas
(12%), and settlement areas (5%).
The majority of the respondents (90%) would support

establishment of information center to share and access
useful information. The information they would prefer
included information on livestock husbandry (55%),
businesses (39%), crop cultivation (20%), conservation
(19%), tourism (5%), and pasture production (4%).
Most (71%) of the respondents noted that the range-

land resource governance system has changed over time
and no longer able to regulate resource use. Customary
resource governance is no longer effective because of
poor leadership attributed to the election process that
was reported to ignore leadership attributes.

Discussion
It is apparent that many rangeland resources have chan-
ged over time consequently affecting livestock numbers
in the three land-use sites as reported by the respon-
dents in this study. Livestock rearing which is the main
livelihood strategy in Amboseli ecosystem has seen dras-
tic decline due to the changes in rangeland resources
evident in the declining sizes of household herds re-
ported by majority of respondents. These trends were
mainly attributed to reduction in grazing areas as a re-
sult in increase in settlements and corresponding human
population growth, expansion of crop farming, and the
frequent recurrent droughts in the region. These factors
are also known to restrict livestock mobility, which is a
key strategy used by pastoralists to exploit resources in
environments that are highly variable in space and time.
The community perceptions of the declining livestock
herd size are similar to those reported by Kioko and
Okello (2010). The authors attributed the declines to in-
crease in land uses at the expense of grazing land among
them, expansion of cultivation areas, clearing of land for
settlement leading to loss of vegetation in the area. Tila-
hun et al. (2016) also observed that livestock holdings
on average was higher in non-intervened than

Table 3 Importance of migration and sedentarization as
perceived by the community

Issue Benefit Frequency of
respondents

Chi-square
goodness of fit

Benefits of
migration

Access variable
resources

224 (67) χ2 = 474.71

Escape disease
outbreak

35 (10) df = 4

Escape drought 42 (13) p < 0.001

Evade livestock
congestion

4 (1)

Improves livestock
production

29 (9)

Benefits of
settling down

Better access to
social amenities

146 (44) χ2 = 154.05

Diversifying
household economy

11 (3) df = 4

Attending sick and
young livestock

78 (23) p < 0.001

Boosts development
of an area

59 (18)

Reduces conflicts 40 (12)

Table 4 Views of respondents on effects of land subdivision and tenure preference

Issue Response Percentages of respondents Chi-square cross
tabulation testNomadic (n = 120) Semi-nomadic (n = 131) Sedentary (n = 83)

If subdivision affects
household herd size

Yes 114 (95) 124 (95) 81 (98) χ2 = 1.133
df = 2
p = 0.567No 6 (5) 7 (5) 2 (2)

Effects of subdivision
on household herd size

Increase 8 (7) 5 (4) 10 (12) χ2 = 229.79
df = 2
p < 0.001Decrease 106 (93) 119 (96) 71 (88)

Land tenure of
preference

Group ranch 68 (57) 53 (40) 33 (40) χ2 = 8.413
df = 2
p = 0.014Private land 52 (43) 78 (60) 50 (60)

Note: Percentages are presented in parentheses
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intervened areas of Afar region of Ethiopia. The authors
partly attributed the declines in herd sizes to shrinkage
in grazing lands and the recurrent droughts similar to
observations noted in this study.
The nomadic land-use site still supports large livestock

numbers and herd mobility as compared to those which
have been subdivided. The nomadic pastoral system
maintains mobile, large-scale livestock movement and
avoids heavy grazing pressure on grasslands as opposed
to the semi-nomadic and sedentary systems (Groom and
Western 2013; Western et al. 2009). Pastoral mobility on
communally owned land allows moderate and continu-
ous grazing supporting large herds compared to per-
manent settlement that results in continuous grazing on
a small piece of land which consequently leads to over-
grazing and land degradation. The result is decline in
grazing areas and available forage for livestock.
The decline in grazing areas has also partly been con-

tributed by expansion of crop cultivation on productive
wetlands and loss of range productivity. The observed
trends have led to decline in vegetation resources and con-
sequently biodiversity in the study area. Coupled with ris-
ing human population growth, overexploitation of range
resources and restricted pastoral mobility, overgrazing in
the fragmented rangelands, have led to decline in land
productivity as evident in low biomass production per unit
of rainfall (Western et al. 2015). Severe grazing by livestock
due to restricted mobility results in changes in biodiversity,
as well as decline in range productivity, land carrying
capacity, its soil fertility, and consequently land degrad-
ation and desertification (Nyariki et al. 2009). Similar trend
has been observed in the Masai Mara ecosystem (Nyariki
et al. 2009), whereby the recent shift from nomadic to
semi-nomadic to pure cultivation has negatively impacted
the livestock sector due to changes in vegetation
resources.
Groom and Western (2013) reported adverse impacts

of permanent settlements on pastoral rangelands. The
authors indicate that settlements lead to reduction in
forage resources, lower grass biomass, and lower grass
recovery after prolonged dry periods and reduced sea-
sonal movement of livestock, all which work in concert
to undermine range productivity. In their model, Boone
et al. (2005) showed reduced livestock numbers in frag-
mented landscapes as a result of curtailed mobility. As
reported in areas where nomadic pastoralism dominates,
mobility allows sustainable utilization of rangelands and
supports large herds. These findings are consistent with
those of Kioko and Okello (2010), where the community
attributed the declining livestock numbers to subdivision
of pastoral land and pasture scarcity.
Subdivision of communal pastoral lands started with

group ranch demarcations in 1968, which restricted herd
movements in the pastoral areas. The group ranches

were established under the Land (Group representative)
Act Cap. 287 of the laws of Kenya with the aim of redu-
cing overgrazing in range ecosystems, improving live-
stock production, and increasing community awareness
on environmental conservation (Nyariki et al. 2009). The
intended objectives were not met as problems of land
degradation escalated, thereby further undermining pas-
toral livestock production. This later led to further gov-
ernment interventions to privatize communal lands
intended to better livestock production and meet desired
conservation goals.
Privatization of communal rangeland were further en-

couraged with the intentions of providing health and
education services, increasing livestock productivity
(Reid et al. 2014), objectives similar to what the respon-
dents of this study opted for. Sedentarization was
highlighted to help in taking care of young herds and
closely monitoring the sick animals, which would im-
prove pastoral production. Permanent settlements on in-
dividual parcels of land and the resulting restricted herd
movement lead to land degradation, leading to unsus-
tainable livelihoods and impoverishment of pastoral
households.
Given the semi-arid climate of the Amboseli ecosys-

tem, competing land uses such as cultivation are limited
to the high potential ranges and require substantial ini-
tial investments where irrigation is involved, therefore
leaving pastoralism as the main livelihood strategy in the
larger areas of the ecosystem. Therefore, utilization of
these environments will only remain viable if herd mo-
bility is restored in the changing landscape. Traditional
pastoral practices such as keeping large herds, splitting
herds during dry periods, and keeping mix herds that
utilize the different vegetation resources need to be re-
stored or encouraged. Land subdivision in pastoral areas
is inevitable; therefore, the need for interventions to en-
sure livestock mobility in the fragmented landscapes.
One of the ways is to advocate for community land trust
that allows land-use zoning to provide areas for conser-
vation, grazing, cultivation, and settlements.

Conclusions
Long-term changes in range resources in the Amboseli
ecosystem have led to decline in size of household herds
over the past four decades. The livestock declines were
more significant in the sedentary land-use site than in
both semi-nomadic and nomadic areas under study. Herd
mobility is possible in the nomadic land-use type due to
limited competing land uses in the area. Sedentary site
and parts of semi-nomadic site have experienced changes
in land tenure from traditional communal system to indi-
vidual ownership. The changes in land reforms has signifi-
cantly reduced the grazing areas and promoted
permanent settlements that have restricted herd mobility
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thereby undermining livestock production in the area. For
sustainable livelihoods to be achieved and better food se-
curity in the changing rangeland ecosystem in Amboseli,
interventions among them forming land trusts that advo-
cate for land-use planning to allow for livestock move-
ment to exploit the variable resources should be
encouraged.
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