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Rangeland health determines its resilience to climate 
change. Research shows that rangelands can recover 
from environmental stress if left undisturbed (Bolo 
et al., 2019). 

Livestock mobility allowed pastoralists to thrive in 
the harshest ecosystems for millennia. In the past 
decades, interannual variability of rangeland condi-
tions has exacerbated due to increasingly inconsistent 
rainfall patterns. Additionally, livestock numbers 
have increased and farmland expansion has reduced 
the amount of available pasture. These factors have 
contributed to extensive rangeland degradation, 
aggravating the impact of unreliable rainfall patterns 
and longer dry seasons on rangeland health.

Oikos works with communities that depend on 
rangeland ecosystems. We implement strategies to 
increase rangeland resilience to climate change and 
contribute to a peaceful coexistence between wildlife 
and livestock.

Measuring rangeland health is the first step toward 
mapping resource availability and producing guide-
lines to conserve their productivity despite anthropic 
pressure and climate instability. Solutions include 
finding ways to add value to livestock by-products, 
implementing strategic destocking and restocking, 
and improving the management of natural resources, 
such as water and vegetation. 

This brief is the result of four years of collaboration 
aimed at increasing climate resilience and improving 
rangeland conservation in eight villages along the 
western and northern slopes of Mount Meru. 

The problem of rangeland health is complex, and 
assessing the rangeland condition of a relatively 
small area (300 km2) requires a large amount of data. 
Finding a suitable method that could be successfully 
led by community members was also difficult and 
entailed a great deal of input from rangeland ecolo-
gists, community members, traditional leaders, and 
local institutions. 

Although time-consuming, networking with local 
and regional experts has proven to be a winning 
strategy to identify sound, accessible, and affordable 
methods. 

Numerous indicators were selected to inform the 
basic parameters of a rangeland’s ecology: rainfall 
and temperature; grass biomass and cover; livestock 
abundance and density; and the amount of tree 
cutting. Prices of basic goods (sugar, oil, soap, maize, 
kidney beans, etc.) and livestock (goat, sheep, and 
cows) helped to monitor the market fluctuations 
resulting from environmental stress. 

In addition to assessing rangeland health, Oikos, 
by working with local communities, tested practical 
interventions to identify the most successful climate 
change resilience practices and needs. These inter-
ventions included: 

1. Improved water access for livestock; 
2. Community-led monitoring of rangeland 

ecology, training of village game scouts, and 
promotion of set-aside and community forest 
allocations; (

3. Installation of biogas digesters for water-scarce 
locations; 

4. Diversification of livelihoods through the 
increased value of livestock by-products (for 
example, leather processing and meat drying); and 

5. Start-up of livestock veterinary services through 
para-veterinary training. 

Skills and new knowledge on natural resource 
management are today integrated into a traditional 
agro-pastoral system in which women and men are 
more equal and inter-government relations between 
community and district government more functional.

1. OVERVIEW OF APPROACH
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The first step in helping local communities under-
stand the relationship between resource depletion 
and climate change and the problems that result 
from that relationship is by helping them recognize 
the main activities leading to rangeland degradation. 
This is achieved through conducting awareness 
campaigns, engaging students from primary and sec-
ondary schools, and arranging knowledge exchange 
field trips. The second step is to raise community 
awareness about rangeland health issues, including 
the overexploitation of rangeland resources; main 
threats, such as invasive or alien plant species; bare 
ground and grass cover as indicators of resource 
availability; and extreme weather events. The third 
step focuses on agreeing with the community 
members on the prioritization and implementation 
of activities to increase rangeland resilience and 
improve the use of rangeland resources. 

This is fundamental to ensure:

1. New knowledge and technical skills remain in 
the communities for future decision-making, and

2. Committees created to manage resources — for 
example, a new water committee to managed 
restored water reservoirs, or a new forest 
committee to manage community forests — are 
knowledgeable, dedicated, and transparent. 

Conducting rangeland ecological monitoring to 
identify trends of grass availability and the presence 
of bare ground, promoting of new set-aside and com-
munity forests as grass banks, training traditional 
management committees, and promoting water man-
agement are all workable interventions, but they need 
three ingredients for success: (1) the ownership and 
commitment of community members, (2) integration 
with local government development plans, and (3) 
funds. 

Another important aspect is law enforcement, which 
is often difficult to achieve if communities are not 
provided with specific knowledge and tools. Oikos 
worked to ensure that community-based teams, such 
as resource assessors and village game scouts, were 
formed and mainstreamed in the local and district 
authorities. 

2. KEY STEPS FOR IMPLEMENTATION 
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Figure 1 (below) illustrates the workflow from data collection to decision-making. The workflow engages 
resource assessors (RAs), district technical officers (DTOs), the Oikos technical team, local government 
authorities (LGAs), and natural resource managing committees. Figure 2 illustrates a livestock-specific visual 
tool to support grazing decisions through vegetation greenness and bare ground indexes that will be tested in 
local communities in the next 12 months. It was developed by the University of York based on bare ground 
indexes collected using satellite imagery and by resource assessors trained and supported by Oikos. Figure 3 
shows a map obtained from data collected by the RAs and elaborated by Oikos’ technical team. It shows clear 
seasonal trends of grass cover, livestock density, and bare ground. These maps were printed and shared during 
monthly meetings and were supported with data-based evidence of grazing activities. The training of DTOs 
is ongoing and aims to empower district technical units in their capacity to chart and elaborate on rangeland 
monitoring data.

DATA GATHERING

RAs collect field data on grass cover and height, bare ground, livestock density, charcoal 
points, alien plants etc. Data are collected during campaigns held every 3-4 months. An 
area of 300 km2 is monitored through a total of 45 transects long 2 km each.

DATA ELABORATION

Data are elaborated by the RAs and DTOs. With the support of the Oikos technical 
team, guidelines and maps are produced in a simple format to facilitate discussion at the 
village level.

INFORMATION GOES BACK TO COMMUNITY MEMBERS

Maps of rangeland quality are presented by the RAs to the LGAs, grazing committees, 
and traditional leaders of eight villages sharing the same grazing areas, and are discussed 
at monthly meetings.  Water for livestock management, livestock health, conflicts, and 
conservation issues are also discussed.   

TESTING SOLUTIONS

Decisions on matters such as set-aside grazing areas, dam access routes, water catch-
ments protection, community forests management, and actions against illegal tree-cut-
ting and poaching (increased efforts in particular areas) are made based on the reports of 
RA sand the VGS, and under the technical guidance of the DTOs.

Figure 1. From data to decision: A simplified scheme from rangeland 
ecological monitoring to rangeland management solutions.
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Figure 2. Example of the draft of a livestock-specific visual tool to support grazing decisions through vegetation 
greenness and bare ground indexes (Oikos and University of York, UK).  

Shoats - grazing decision using the change in vegetation greenness between seasons
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Community Engagement  

Oikos’ work focuses on transferring valuable knowl-
edge to the communities to facilitate the dialogue 
among community stakeholders on rangeland health 
and management. Engaging with communities 
and with all relevant local authorities and tradi-
tional committees found at the sub-village, village, 
ward, division, and district levels is of paramount 
importance.  We engage with regional authorities 
to ensure that lessons learned can be scaled up to 
other districts. The presence of DTOs implementing 
activities hand in hand with the Oikos technical 
team strengthened the trust between formal institu-
tions and communities whose culture is traditionally 
skeptical of government, increasing the long-term 
sustainability of the interventions. 

Oikos recommends and will use this approach else-
where in future initiatives.

Traditional leadership informs decision-making in 
pastoralist communities and was partially overlooked 
in the original project design, which did not include 
traditional leaders as a key target group. During the 
inception phase, In addition to official government 
leadership, traditional leaders have been included 
in the activities’ implementation decision-making 
process, increasing the acceptance of technical 
guidance coming from the project’s pilot results. 
Included among the project staff is an advisor who is 
also a highly respected leader among the pastoralist 
communities. This advisor has helped greatly with 
engaging traditional leaders.

Figure 3. A sample of a map of rangeland quality, including seasonal variation of grass cover, 
bare ground, and livestock.
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Description

At the community level, a team comprising Oikos 
technicians, district technical officers, village leaders, 
and existing traditional committees works together 
to conduct technical surveys and assessments, 
rehabilitate infrastructure (for example, dams), select 
beneficiaries of specific trainings, and facilitate 
the mobilization and engagement of community 
members. 

After training community members, the dialogue 
between traditional committees and the project 
implementation team was smooth, increasing the 
effectiveness of the interventions. We use projects 
to propel learning opportunities for partner institu-
tions, such as through courses on climate change, 
geographical information systems, and rangeland 
monitoring. We encourage including in district 
development plans the lessons learned and technical 
guidelines, with a focus on climate change adapta-
tion actions. Also included are annual budgets for 
implementing the activities.

At a higher level, we engage with all relevant 
government institutions, including the Arusha 
Administrative Secretariat, which plays the key role 
as institutional advisor, able to scale up successful 
initiatives in other districts and with the National 
Land Use Planning Commission (NLUP) to form 
district land use planning teams (for example, in the 
Arusha and Meru district councils, two technical 
teams have been formed). 

Lessons Learned

The most relevant lessons learned from Oikos’ 
institutional and governance approach focus on the 
positive impact of creating technical units compris-
ing district officers who can support local communi-
ties in decision-making and support law enforcement 
in protecting rangelands and natural resources. For 
instance, eight villages in the Arusha and Meru 
district councils have been equipped with technical 
units who are trained in climate change adaptation 
and are able to include climate change guidelines in 
the district development plans. Game and the land 
district officers attend village and ward meetings to 
support the communities in creating bylaws related 
to specific rangeland conservation aspects. A practi-
cal example is the one of Lemanda village in Arusha 
District Council. The village decided that livestock 
cannot enter into cropland even when fields are free 
from crops, thus preventing soil destruction and 
erosion. Neighboring villages followed Lemanda’s 
approach and turned this guideline into a bylaw. 
Village game scouts and their liaison with the 
district game officers are another important aspect of 
governance and law enforcement. This formal liaison, 
which is regulated by bylaws facilitated and approved 
by the districts, expedites the spread of information 
on environmental crimes and prompts interventions 
by the DGOs. 

In conclusion, fostering dialogue and enhancing the 
institutional relationship between local communi-
ties and the district and regional governments is of 
paramount importance in any governance support 
intervention. 

3. INSTITUTIONAL AND GOVERNANCE ASPECTS OF OUR APPROACH
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Oikos tested several initiatives to improve range-
land health, including improvements demanded 
by pastoralist communities. These have all proven 
successful. Part of the success of these interven-
tions’ has depended as much on their management 
after completion as on their cultural acceptability. 
Following are the biophysical interventions  Oikos 
undertook: 

• Conservative restoration of water reservoirs 
for livestock, with a focus on improved water 
management. This included establishing new 
committees and specific bylaws registered with 
the district.

• Installation of weather stations in schools and 
village offices to inform communities with data 
on rainfall, paving the way to achieve data-driven 
management decisions.

• Promotion of live Commiphora fencing around 
boma to act as a windbreaker, reducing the need 
for maintaining fences.

• Installation of biogas plants to prevent tree-cut-
ting for firewood.

• Prevention of illegal grazing and tree-cutting 
through establishing and training of village game 
scout teams.

• Promotion of climate-smart agriculture in 
wetter areas and agropastoralist communities.

• Empowerment of women by including them in 
the local microeconomies through marketplace 
literacy training.

• Establishment of community forests protected 
through bylaws to increase soil protection from 
meteorological factors (for example, wind and 
water run-off); protect grass from uncontrolled 
grazing, thus preserving the biomass and biodi-
versity; and secure micro-habitats in wildlife 
corridors. 

4. IMPORTANT BIOPHYSICAL INTERVENTIONS EMPLOYED TO PROMOTE   
RANGELAND HEALTH

Lessons Learned

Biophysical interventions tested in northern 
Tanzania between 2015 and 2019 and that have 
proven to be effective in pastoral communities 
include: 

• Establishment or restoration of water reservoirs 
for livestock, with a simultaneous investment 
of resources and skills on water management 
committees. The goal is to capacitate them to 
manage water using a conservative integrated and 
sustainable approach based on local rangeland 
conditions. 

• Support for the establishment of micro-pro-
tected areas, which play a key role in providing 
ecosystem services or protect other resources, 
especially water. The villages of Uwiro, Lemanda, 
and Losinoni Juu have increased the protection 
of portions of woodlands that function as grass 
refuges during droughts, preventing soil erosion 
around water springs/sources in some cases. 

• Building of low-maintenance living fences of 
thorny plants that can create a barrier against 
the intrusion of wild animals, reduce the impact 
of wind, eliminate the need to cut branches, and 
produce small quantities of firewood for the boma 
residents. 

“During our work with the Eco-boma project, 
we realized the importance of balancing the 
size of a dam and the available grazing area; 
it was very useful for us to participate during 
exchange visits to other well-managed dams 
in neighboring districts. We are now planning 
to apply similar management systems to the 
dams present in our district”. 
—Esther Meilude, livestock officer and project focal 
person from the Arusha District Council
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Rangeland health depends on the presence and 
the condition of natural vegetation cover. Data on 
rangeland health are collected by resource assessors 
who are guided and coordinated by the technical unit 
of the Arusha and Meru district councils. Resource 
assessors are community members trained in data 
collection protocols and in the use of GPS and 
rangefinders. The technical unit of Arumeru District 
Council is composed of four people trained in data 
collection, data management, and analysis, as well 
as management of ecological monitoring logistics. A 
pool of indicators informs on rangeland health and is 
listed in Table 2.

A practical example of a data collection protocol 
implemented in 2018 is described below. 

Livestock density: This is measured through dis-
tance sampling along transects and categorized as 
TLU (tropical livestock unit). Livestock density 
indicates the grazing pressure of cows, shoats (goats 
and sheep), and donkeys in a particular area during a 
specific time frame. 

5. MONITORING RANGELAND HEALTH

Bare ground cover: This is assessed through plots 
positioned along the same transects used for the 
distance sampling of livestock. Bare ground informs 
on the extent of land degradation. It is mainly 
influenced by rainfall and grazing pressure, but wind 
erosion is another factor to consider. 

The campaigns have been conducted in April-May 
(typically the long rains season), August (typically 
dry season), and November-December (typically the 
short rains season).

Data were processed, analyzed, and mapped in a 
geodatabase. After georeferencing the data, spatial 
analysis was used to visualize information. 

Specifically, kernel density was applied to produce 
the density distributions of livestock (TLU/ha) for 
the three seasons of data collections. Interpolation 
via ordinary kriging was applied to produce bare 
ground distributions for the same periods of data 
collections.

The last step of the workflow involved calculating the 
classes of variation between April-May and August, 
and between August and November-December 2018. 

LIVESTOCK COUNT 
ESTIMATION

LIVESTOCK 
DENSITY (TLU)

SPATIAL ANALYSIS
(KERNEL DENSITY)

LIVESTOCK 
DENSITY MAP

CLASSES OF LIVESTOCK DENSITY 
VARIATION BETWEEN APRIL AND 

AUGUST

CLASSES OF BARE GROUND 
VARIATION BETWEEN APRIL AND 

AUGUST

CLASSES OF LIVESTOCK DENSITY 
VARIATION BETWEEN AUGUST 

AND NOVEMBER

CLASSES OF BARE GROUND 
VARIATION BETWEEN AUGUST 

AND NOVEMBER

BARE GROUND 
COVER MAP

SPATIAL ANALYSIS
(INTERPOLATION)

% BARE GROUND 
COVER

DATA COLLECTION 
(ECOLOGICAL 
MONITORING

DATA 
PROCESSING

GEODATABASE
CREATION

BAREGROUND COVER 
ASSESSMENT

CLASSES OF 
VARIATION

Figure 5. Rangeland 
health assessment 
workflow
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INDICATORS DATA COLLECTION METHOD FREQUENCY
Livestock: count/distribution/
movement

Cows, shoats, and donkeys counted 
using distance sampling method. 
Simplified method: strip transects 
count.

Three times per year:

• April-May

• August-September

• November-DecemberCharcoal production and illegal 
tree-cutting

Count of observed points through 
distance sampling. Simplified method: 
strip transects count.

Rangeland health assessment (see 
Table 1)

Monitoring Health Rangeland Guide 
(2010)

Weather indices (temperature, 
humidity, dew point, rain, wind, etc.)

Weather stations Data collected every 30 
minutes

Market prices of livestock and basic 
commodities (cow male and female, 
goat male and female, beans, sugar, 
soap etc.)

Market prices from five different 
sellers 

Monthly basis at local market 
value

Table 2. Indicators selected to inform on rangeland health

6. COSTS FOR UPSCALING

For collaborators interested in working with you, or 
stakeholders interested in replicating this approach

Although it is hard to estimate the cost of upscaling, 
the following indicative costs for community-led 
interventions can be used as a general reference:

• Set-up, training, and equipment for eight teams 
of resources assessors (at three people per team) 
to collect data on rangeland health and monitor 
it seasonally in eight villages: total 23,000 $ (just 
over 2,800$/village). This includes technical 
advisory services, which we consider necessary for 
at least three years before teams are completely 
independent.

• Costs to purchase and install a meteo station to 
inform communities on rainfall and temperature 
for land use and planning purposes: 900$.

• Rehabilitation of water reservoirs livestock, 
including creation of water management commit-
tees and technical follow-up for three years: 
91,000$ for an increase of 15,000 m3, equivalent 
to an investment of 13 Tsh per liter of water and 
corresponding to an increased availability of water 
sufficient for the daily water needs of 3,000 cows 
for 180 days. 

7. SUMMARY OF KEY TAKEAWAYS 
FROM THE EXPERIENCE TO DATE

Major take-away points that should inform future 
work to succeed with improving rangeland health 

• Rangeland management and rangeland health 
depend on a complex mix of factors, but without 
a strong community and the engagement of local 
government authorities, implementation of other-
wise technically successful practices has a very 
low sustainability. It is a good strategy to promote 
ownership of all the components of technical 
activities and integrate the pilot initiatives in the 
government planning tools in order to increase 
future dissemination of successful initiatives. 
Facilitation of bylaws strengthens environmental 
protection processes, which support the survival 
of ecosystem-dependent communities. 

• The physical presence of district technicians 
in pastoralist communities strengthens the trust 
between formal institutions and communities 
whose culture is traditionally skeptical of govern-
ment, increasing the long-term sustainability of 
the interventions. 
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• Traditional leadership is a very important factor 
in decision-making in pastoralist communities 
and should be engaged during all implementation 
phases. 

• By integrating the teams of village game scouts 
and the district game officers in charge of wildlife 
protection, we have been able to create a strong 
and effective liaison based on a regular exchange 
of information. This liaison appeared to be a 
first of its kind in the eight villages of Lemongo, 
Lemanda, Oldonyowas, Oldonyosambu, Losinoni 
Juu, Kati, Engutukoit, and Uwiro. Law enforce-
ment has proven to be effective and independent 
of influence from donors or organizations to 
supervise and fund processes.

• Infrastructure that is to be maintained by 
communities must be sturdy, made of locally 
available materials, and simple to construct. 
The design and location of water reservoirs for 
livestock (micro-dams) should be based on (1) an 
extensive assessment of existing infrastructures, 
(2) available grazing areas and their conservation 
status, (3) seasonal grassland use (dry and wet 
seasons pastures), and (4) number of livestock. 

• Facilitation of bylaws strengthens environmental 
protection processes, which support the survival 
of ecosystem-dependent communities. The 
physical presence of local government authori-
ties in pastoralist communities strengthens the 
trust between formal institutions and a culture 
traditionally skeptical of government, increasing 
the long-term sustainability of the interventions. 
Traditional leadership is a very important deci-
sion-maker in pastoralist communities and should 
be engaged during all intervention phases. 
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