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Summary 

In the pastoral production systems of arid and semi-arid rangelands, mobility strategies across 

different landscapes remain the main grazing management technique used by the pastoralists 

to meet their livestock’s fodder requirements. With these systems experiencing increased 

challenges from anthropogenic and climatic pressures, there is pressing need for an in-depth 

understanding of how pastoralists manage their grazing resources, how they determine their 

mobility strategies and what factors they consider when making daily and seasonal mobility 

decisions. This study examined the Borana pastoralists’ grazing resource management, mobility 

strategies, cattle reproductive performance, and herd growth potentials in three pastoral zones 

of Borana region of southern Ethiopia. The central objective of the study was to contribute to 

the understanding of pastoral land use strategies at a scale relevant to their management using 

methodological approaches that allow a focus at different scales; from communal to individual 

herd level. In a system facing unprecedented levels of external and internal pressure, such an 

understanding is of importance to elucidate the pastoral household’s livestock mobility 

strategies in order to obtain a better insight into options for developing sustainable land use 

plans in collaboration with pastoralists.  

 

The study applied a methodological approach that integrated participatory mapping, rangeland 

use analysis, seasonal grazing calendar interviews, real time GPS tracking of cattle grazing 

itineraries and herder interviews. The field research for the study was conducted for over 14 

months between December 2012 and February 2014. Given that meaningful insight into the 

mobility practices within a pastoral system cannot be adequately achieved without considering 

the peculiarity of the production contexts, the study focused on three Borana pastoral zones 

(dheeda) of Dirre, Malbe and Golbo, representing different levels of livestock mobility 

constraints.  

 

A participatory mapping approach that applied Google Earth image print out as visual aid was 

used to develop a detailed differentiation and characterization of the grazing areas. This 

revealed that the Borana pastoralists conceptualized their grazing areas as distinctive grazing 

units with names, borders, and characteristics. At the main grazing unit naming criteria were 

landforms and vegetation types. The Borana pastoralists aggregate the individual grazing units 
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into seasonal grazing areas which they name mainly using the dominant soil colour. Further, 

these seasonal grazing areas are characterized by soil drainage properties, extent of woody 

cover and the prevalent species. This intricate classification system enables herders to 

communicate the condition of grazing resources among themselves in a precise way. The 

communication is of particular importance in livestock mobility management given the high 

heterogeneity and seasonal variability of the grazing resources. Moreover, through the 

communication of the knowledge, young herders learn from the experienced members of the 

community as they take up the art of livestock rearing. At the communal resource management 

level, the distinctive identity of grazing units and the information about resource conditions 

forms the basis for the societal grazing regulations especially in the current situation where the 

pastoral production system is experiencing severe pressure on grazing areas.  

 

Using detailed grazing area maps developed through the participatory mapping, an analysis of 

rangeland use by the Borana pastoralists was undertaken to comprehend their organization of 

their specific grazing practices. It was observed that Borana pastoralists have apportioned the 

grazing areas within each zone (dheeda) into categories that are accessed at different times of 

the year (temporal use areas). The temporal use areas include: year round use areas, dry 

season areas, wet season areas and calf reserves. This organization is a means to cope with the 

prevailing constraints that led to fodder shortage especially during the dry periods of the year. 

This current organization represents a shift from the previous resource use system, where 

mobility across the ecologically varied zones of the rangelands was applied as an adaptive 

technique to access the seasonally varying grazing resources. The proportions of the temporal 

use areas differed between the three study sites based on the grazing spaces available in the 

respective study site. Under severe mobility constraints, as e.g. in Dirre, most grazing areas 

were under year round use and the area lacked the crucial wet season grazing area. This 

demonstrates the different levels of constraints experienced by herders in the various parts. 

The situation points to higher possibilities of feed shortage and risk of degradation especially in 

the year round grazing areas that are not given time to recover. 

 

Following seasonal calendar interviews, using the community grazing area map as reference, 

grazing itineraries of 91 cattle herds for over 16 months were analysed. Mobility strategies of 
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herders in the respective zones corresponded with the prevailing grazing area constraints. In 

Dirre, which has the severest mobility constraint, the herders spent most of their time in the 

year round use areas within close proximity to the settlements, while in Golbo the herders 

stayed significantly longer in the dry season areas with better fodder availability. A significant 

change in mobility strategy was the near abandonment of the use of seasonal mobility 

particularly the traditional foora system where herders departed from the settled locations and 

camped in distant grazing areas. In Dirre and Malbe, due to the diminished grazing spaces, the 

foora system has altogether been disallowed by the community. It was only in Golbo that the 

practice was still observed, buoyed by the availability of a wet season grazing area and the dry 

season reserves that are far from the settlements. The decline in the practice of foora and 

thereby the seasonal mobility is envisioned to greatly hamper the fulfilling of livestock feed 

requirements and is expected to have negative repercussions on livestock reproductive 

performances and the environmental integrity of the Borana pastoral system. 

 

Investigations into the reproductive performances of cattle reared in the zones of Dirre, Malbe 

and Golbo, characterized by the differing levels of mobility constraints, showed a general 

decline in various reproductive parameters. Dirre, the most severely constrained area, had the 

least favourable reproductive performance parameters such as age at first calving, calving 

intervals and the number of calves per cow. The reduction in mobility is suggested to have a 

decisive share in the decrease of performance parameters given the central role of mobility in 

feed provision in the pastoral production system. Consequently, the lower reproductive 

parameters translated into significantly lower potentials of herd growth that was demonstrated 

by a 20 year simulation using the PRY herd model.  

 

The study concludes that the integrated methodology was well suited to zoom into pastoral 

grazing management practices from communal to individual herd levels, to assess the temporal 

and spatial components of rangeland use strategies and to learn about their possible relations 

to herd performance. The participatory mapping showed that rangelands are not just expansive 

grazing areas, but that herders differentiate small entities with names and classify the specific 

resources based on unique combinations of characteristics such as landforms, soil and 
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vegetation types which are seen as determinants of the grazing resource properties. The 

analysed grazing itineraries in the different zones have shown how the space constraints have 

eroded the management strategies previously associated with the Borana pastoral system. 

However the intensity of the constraints varied between the different zones of the rangelands 

hence affected the herders’ mobility practices differently in the respective sites. The mobility 

constraints pose limitation on fodder access, which has negative implications on the 

reproductive performances of cattle in the area and is anticipated to increase the risk of 

environmental degradation. While reversal of the conditions of the situations in the Borana 

rangelands is practically unfeasible, the findings from this research underscore the need to 

protect the remaining pastoral lands since the pastoral production system remains the most 

important livelihood option for the majority of the Borana people. In this regards the study 

emphasises the need to adopt and domesticate regional and international policy frameworks 

such as that proposed by the African Union in 2010 that aims at safe guarding pastoral land use 

and enhancing mobility in the face of the rising demands for land for investment and the 

projected increase in climatic variability in the region.  
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Zusammenfassung 

In den pastoralen Produktionsystemen der ariden und semi-ariden Weidegebiete stellen 

Mobilitätsstrategien das Hauptfütterungsregime der Viehhalter dar, um die Bedürfnisse ihrer 

Tiere zu decken. Gleichzeitig unterliegen diese Gebiete zunehmendem anthropogenen und 

klimatischem Druck, sodass ein tiefgehendes Verständnis dafür, wie die Viehhalter ihre 

Weideflächen managen, wie sie ihre Mobilitätsstrategien festlegen und welche Faktoren sie in 

den Entscheidungsprozess über alltägliche sowie saisonale Mobilitätsentscheidungen 

einbeziehen, unabdinglich wird.  

Die vorliegende Studie betrachtet das Weidemanagement und die Mobilitätsstrategien von 

Borana Viehhaltern, sowie die Reproduktionsleistung und das Potential des Herdenzuwachs 

ihrer Rinder in drei pastoralen Gebieten der Borana Region im Süden Äthiopiens. Das Hauptziel 

der Studie besteht darin, einen Beitrag zum Verständnis der pastoralen Landnutzungsstrategien 

auf dem für die Viehhalter relevanten Level zu leisten. Dabei werden verschiedene Methoden 

kombiniert, die eine Betrachtung sowohl auf individueller als auch auf gemeinschaftlicher 

Ebene ermöglichen. In einem System, das beispiellosem externen und internen Stress 

ausgesetzt ist, ist ein solches Verständnis wichtig, um einen besseren Einblick in die 

Möglichkeiten zu bekommen, die bestehen, um in Kollaboration mit den Viehhaltern 

nachhaltige Landnutzungsstrategien zu entwickeln.  

Dazu wurde ein methodisches Vorgehen gewählt, das Informationen aus partizipativer 

Kartierung, Gespräche über den Kalender der Weidenutzung, Echtzeit-Verfolgung der 

Viehbewegungen und Weiderouten mittels GPS sowie Interviews mit Viehhaltern integriert. Die 

Feldforschung wurde über einen Zeitraum von 14 Monaten zwischen Dezember 2012 und 

Februar 2014 durchgeführt. In Anbetracht dessen, das aussagekräftige Einblicke in 

Mobilitätsstrategien nur gewonnen werden können, wenn die Besonderheiten des 

Produktionssystems berücksichtigt werden, wählte die vorliegende Studie die drei pastoralen 

Borana Gebiete (dheeda) Dirre, Malbe und Golbo aus, die spezifische 

Mobilitätseinschränkungen der Viehherden repräsentieren.  

Partizipatives Kartieren mit Hilfe von Google Earth Bildausdrucken zur visuellen Unterstützung 

wurde durchgeführt, um einen Einblick in die detaillierte Unterscheidung und Charakterisierung 

der Weideregionen zu erhalten. Dieses zeigte, dass die Borana Viehhalter ihre Weidegebiete als 
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unterschiedliche Weideeinheiten mit Namen, Grenzen und Eigenschaften fassen. Die Viehhalter 

aggregieren die individuellen Weideeinheiten in saisonale Weideregionen, die sie entsprechend 

der dominierenden Bodenfarbe benennen. Die Weideregionen werden weiterhin nach ihren 

Wasserführungseigenschaften, Ausmaß des Gehölzbewuchs sowie der vorherrschenden 

Pflanzengattungen charakterisiert. Dieses komplexe Wissen ermöglicht es den Viehhirten 

untereinander über den Zustand der Weideressourcen präzise zu kommunizieren, welches auf 

Grund der hohen Heterogenität und saisonaler Variabilität der Weiden von entscheidender 

Bedeutung für die Mobilitätsentscheidungen ist. Darüber hinaus lernen die jungen von den 

erfahreneren Hirten aus diesem Wissensaustausch während sie in die Kunst der Viehhaltung 

eingewiesen werden. Auf dem Niveau des kommunalen Ressourcenmanagement sind die 

einzigartige Identität der Weideeinheiten und die zugehörigen Informationen über den Zustand 

der Ressourcen grundlegend für die gemeinschaftlichen Weideregulierungen besonders in der 

gegenwärtigen Situation des zunehmenden Drucks auf die Weideregionen.  

Mittels der Weidekarten aus den partizipativen Kartierungen wurde eine Analyse der 

Weidenutzung durch die Borana Viehhalter durchgeführt. Dieses diente dazu, die Organisation 

ihrer verschiedenen Weidepraktiken zu verstehen. Es wurde deutlich, dass die Borana Hirten 

ihre Weideflächen innerhalb jeder Zone (dheeda) in Kategorien unterteilt haben, die sie zu 

bestimmten Zeiten im Jahr nutzen (temporale Nutzungsgebiete). Diese temporalen 

Nutzungsgebiete unterscheiden ganzjährig genutzte Weiden, Trockenzeitweiden, 

Regenzeitweiden und Kälberweiden. Diese Organisation ist ein Weg, mit den herrschenden 

Einschränkungen, die insbesondere in den Trockenzeiten zu Futtermittelengpässen führen, 

umzugehen. Das gegenwärtige Nutzungsregime stellt eine Weiterentwicklung vorheriger 

Systeme dar, in diesen wurde Mobilität zwischen den ökologisch verschiedenen Weidezonen 

als adaptive Strategie genutzt, um die saisonalen Schwankungen auf den Weiden auszunutzen. 

Die geografischen Ausmaße der temporalen Nutzungsgebiete variierten zwischen den drei 

Forschungsstandpunkten, bedingt durch die Größe der vorhandenen Weidegebiete. Unter 

gegebenen, starken Mobilitätseinschränkungen, wie z.B. in Dirre, waren die meisten Weiden 

ganzjährig genutzt und der Region mangelte es an der Möglichkeit vollen Nutzen aus der 

wichtigen Regenzeit zu ziehen. Dieses spiegelt die verschiedenen Einschränkungsniveaus, 

denen die Hirten an vieler Stelle gegenüberstehen, wieder. Diese Situation führt zu einem 
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höheren Risiko von Futtermittelknappheit und Bodendegradierung auf den ganzjährig 

genutzten Weiden, denen keine Regenerierungsphasen eingeräumt werden können.  

Basierend auf den Interviews zu saisonalen Weidenutzungskalendern und unter Einbezug der 

partizipativen Weidekarten wurden die räumlichen Ziele der Beweidungsbewegungen von 91 

Rinderherden über 16 Monate ausgewertet. Mobilitätsstrategien der Viehhalter in den 

entsprechenden Zonen korrespondierten mit den vorherrschenden Einschränkungen in der 

jeweiligen Weideregion. In Dirre, wo die stärksten Mobilitätseinschränkungen herrschen, 

verbrachten die Viehhalter den größten Teil des Jahres in Weidegegenden in räumlicher Nähe 

zu ihren Siedlungen. In Golbo hingegen verblieben die Hirten signifikant länger auf den 

Trockenzeitweiden mit besserer Futterverfügbarkeit. Eine signifikante Veränderung der 

Mobilitätsstrategie war die nahezu Aufgabe der saisonalen Mobilität, insbesondere des 

traditionellen foora Systems, während dessen die Hirten die Siedlungen verließen und in weit 

entfernten Weideregionen zelteten. In Dirre und Malbe wurde das foora System aufgrund 

verkleinerter Weideflächen komplett von der Gemeinschaft aufgegeben. Nur in Golbo konnte 

diese Praxis noch beobachtet werden, ermöglicht dort durch die Verfügbarkeit weit von den 

Siedlungen entfernt liegender Regen- sowie Trockenzeitweiden. Die Abnahme der foora 

Praktiken und damit saisonaler Mobilität wird als die Futterbedürfnisse der Herden einschränkt 

vorausgesagt, wodurch negative Auswirkungen auf die Reproduktionsfähigkeit der Herden 

sowie die natürliche Umwelt der Borana Viehhaltersysteme erwartet werden.  

Untersuchungen der Reproduktionsleistungen in Dirre, Malbe und Golbo gehaltenen Rinder 

ergab eine generelle Abnahme in verschiedenen Reproduktionsindikatoren. Die Region mit den 

meisten Einschränkungen in der Mobilität, Dirre, zeigte die schlechtesten Leistungen in 

Parametern der Reproduktion, sowie Erstkalbealter, Geburtenintervall und Kälber pro 

Muttertier. Die Verringerung der Mobilität wird wegen seiner zentralen Rolle zur Bereitstellung 

von Futter als ausschlaggebender Einflussfaktor auf die Verringerung der Reproduktion 

gesehen. Folglich spiegeln sich die schlechteren Reproduktionsparameter in signifikant 

geringerem Herdenwachstum wieder, welches mittels einer 20 Jahre Simulation durch das PRY 

Herden Modell demonstriert werden konnte.  

Die Studie schlussfolgert, dass die integrierte Methode gut geeignet scheint, um einen 

detaillierten Einblick in die pastoralen Weidemanagementstrategien sowohl auf individueller als 
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auch gemeinschaftlicher Ebene zu bekommen, die temporalen und die räumlichen 

Dimensionen der Weidenutzung zu bemessen sowie deren möglichen Einfluß auf die 

Herdenleistung abzuschätzen. Die partizipativen Kartierungen zeigen, dass Weideflächen nicht 

bloß große Graslandschaften darstellen, sondern dass Hirten kleine Einheiten benennen und 

basierend auf ihrer einzigartigen Kombination an Eigenschaften, die die Weidequalität 

determinieren, wie Landform, Boden- und Vegetationstypus, klassifizieren. Die ausgewerteten 

Weiderouten in den verschiedenen Zonen zeigten auf, wie die räumlichen Einschränkungen 

frühere Borana Weidemanagementregime untergruben. Jedoch variiert die Intensität der 

Einschränkungen zwischen den verschiedenen Forschungsregionen und beeinflusst die 

Mobilität entsprechend unterschiedlich. Die Mobilitätseinschränkungen limitieren Zugang zu 

Futternressourcen, welches negative Auswirkungen auf die Reproduktionsleistung der Tiere hat 

und von denen angenommen wird, dass sie das Risiko von Umweltdegradierung erhöhen. Da 

die Umkehrung der bestehenden Bedingungen praktisch unmöglich ist, und besonders vor dem 

Hintergrund, dass pastorale Produktionssysteme die wichtigste Existenzstrategie der Mehrheit 

der Borana darstellt, unterstreichen die Ergebnisse dieser Studie die Notwendigkeit, die 

verbleibenden Weidelandschaften zu schützen. In dieser Hinsicht betont die vorliegende Studie 

weiterhin, dass die Übernahme und Anpassung regionaler und internationaler Strategiepläne 

wie beispielsweise die der Afrikanischen Union von 2010 zum Schutz von pastoralen 

Landnutzungsformen und Förderung von Mobilität, angesichts zunehmender Konkurrenz um 

Land und Klimavariabilität in der Regionen, unabdinglich sind.  
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1. Introduction 

 

Pastoral production system remains a predominant livelihood strategy in the highly variable 

environments of arid and semiarid rangelands. In terms of geographical coverage, this system is 

practiced on about 25% of the world’s terrestrial environments, supporting an estimated 120 

million pastoralists and agro-pastoralists (Rass 2006). Thus, it is acknowledged to substantially 

contribute to households’ and national economies of many developing countries, particularly in 

sub-Saharan Africa (African Union 2010; Behnke & Osman 2011; Davies & Hatfield 2007; FAO 

2003; Hesse & MacGregor 2006). For example, in Ethiopia pastoralists represent 10-12% of the 

national population and pastoral production contributed 9% of the country’s Gross Domestic 

Product (GDP) and 21 % of the agricultural GDP in the fiscal year 2005-2006 (WISP 2006). 

 

Despite this significant contribution, the pastoral peoples’ activities and production practices 

such as rangeland use and herd management strategies remain poorly appreciated by 

outsiders, especially at policy making level (African Union 2010; IIED 2013; Krätli & Schareika 

2010). Indeed, pastoralists were criticised for overstocking of the grazing lands, a problem that 

was believed to be chiefly responsible for environmental degradation (e.g. Hardin 1968; Sinclair 

and Fryxell 1985). Heralded by this poor understanding of pastoral land use, development in 

arid and semi-arid lands for a long time focused on seeking alternative land uses to replace 

pastoralism for presumably better economic returns from the lands (Scoones 1995). This has 

led to selection of key strategic resources like flood plains, unique dryland forests and other 

wetland in the drylands as target location for investment projects (Oba 2013). In the recent 

past, large investment projects such as commercial irrigation schemes, hydroelectric power 

generation facilities and infrastructure projects are becoming common features in pastoral 
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dominated areas (Behnke & Kerven 2013; Fratkin 2014; Nunow 2013). These often result in loss 

of important grazing areas and crucial drought reserves, which distort seasonal livestock 

movements and put pressures on the remaining lands (Behnke & Kerven 2013; Oba 2013). With 

these growing interests in land related investments in the region, there is now an urgent need 

to elucidate the existing pastoral land use strategies and to gain an in-depth understanding of 

the factors the pastoralists put into consideration when making land use decisions. In terms of 

methodological approaches, this undertaking requires a detailed analysis that integrates 

pastoral knowledge of their grazing lands and at the same time takes advantage of the current 

advances in Geographic Information Systems (GIS).  

 

In addition to the external demand for pastoral lands, internal dynamics within the system and 

climate related challenges require careful planning of rangeland uses. In southern Ethiopia, 

population growth and the subsequent increase in settlements and the demand for land by 

other livelihood options such as crop cultivation continue to withdraw land from the available 

grazing areas (Tache & Oba 2010). On the other hand, the frequent occurrences of extreme 

climatic conditions such as droughts challenges pastoral practice of livestock mobility in arid 

and the semi-arid rangelands of East Africa (Viste et al. 2013). Although climatic fluctuations 

have been the defining feature of pastoral production environments, the extreme fluctuation in 

climatic condition presents pastoral communities with unprecedented hurdles in managing 

livestock production. This is especially a problem where the required flexibility in pastoral 

mobility becomes curtailed as the land available for livestock grazing continue to be alienated 

for other livelihood activities (Mattee & Shem 2006). In light of this, more research is needed to 

comprehend how the pastoral communities could maintain flexible mobility practices 
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demanded by the highly variable ecology of arid and semi-arid lands within the reducing grazing 

areas. As has been pointed out by Coughenour (1991) understanding of the spatial and 

temporal patterns of grazing land use is critical for ecosystem management, which is 

particularly important in the current context of the forecasted escalation in climatic variability 

in arid and semi-arid rangelands (Turner et al. 2014). 

 

Furthermore, these challenges on the pastoral rangelands that curtail mobility practices 

hamper livestock access to fodder, where availability over space and time varies. Mobility being 

the main fodder provision technique in the pastoral production systems (e.g. Niamir and Turner 

1999), these constraints are therefore envisioned to negatively impact livestock reproductive 

performances, which in the long run affect the livelihoods of the pastoral households that 

depend on pastoral produce for income. Within the current contexts of severe pressures on the 

grazing lands it is important to establish the link between the constraints affecting the pastoral 

grazing areas and the reproductive performances of livestock for better planning of efforts 

aimed at supporting pastoral rangeland use.  

 

In these regards this study was conducted to assess the rangeland use management by the 

Borana pastoralists of southern Ethiopia through development of methodology that allows 

assessment at different scales relevant for management. It also investigates how space 

constraints observed in various parts of the rangelands affects resource use and herding 

practices and links this to the livestock reproductive performances in the area. To achieve this, 

the study has three main objectives: 
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i. To understand the Borana pastoralists’ rangeland characterization and differentiation in 

relation to their grazing use 

ii. To investigate the changes in resource use system and mobility strategies of the Borana 

pastoralists under varying levels of constraints across the rangelands 

iii. To understand the extent to which the reproductive performances of cattle reared in 

the different parts of the Borana rangelands are influenced by mobility constraints. 

 

1.2 Literature Review 

1.2.1 Changes in theoretical and methodological perspectives on pastoral land use 

 

Pastoral land use around the world continues to be perceived with deep held misgivings in a 

variety of government and policy formulation cycles (Kratli et al. 2013). This apprehension is 

partly rooted in theoretical orientation that has had great influence on the appreciation of the 

rationale of pastoral land use. One such theoretical approach was the ‘old’ ecological theory 

(also called the equilibrium theory), which laid the foundation for one of the most influential 

perspectives on pastoral land use policies and development planning. This theory posits that 

change in the rangeland ecosystems is influenced mainly by abiotic interactions between the 

density of the herbivores and vegetation primary productivity (Ellis & Swift 1988; Illius & 

O'Connor 2000; Vetter 2005). A significant influence of this opinion in rangeland management 

was the proposal to regulate the livestock stocking densities to match the vegetation 

productivity of a given area (i.e. the areas carrying capacity) (Westoby et al. 1989; Vetter 2005). 

On the other hand, methodological approaches influenced by this thinking were dominated by 

the view that rangelands are ecological systems with the main focus of research being the 
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interaction between livestock and vegetation, while the roles of pastoralists who were the 

managers of the livestock and the range were entirely ignored (Galaty & Aronson 1981).  

 

Further the disregard for pastoral perspectives in rangeland research also stemmed from the 

confluence of this theory with other influential publications such as; ‘ the cattle complex’ by 

Herskovits (1926), and Hardin’s (1968) ‘tragedy of the commons’. While Herskovits (1926) 

argued that pastoralists tendency of keeping large herds is a culture of prestige that serves no 

economic sense, Hardin (1968) proposed that rangelands are unregulated commons where 

individual herders follow their natural instinct of maximising individual benefits and add 

animals to the range with no regards for the impacts on the collectively owned grazing 

resources with the result that this leads to the eventual collapse of the system. These 

arguments led to the perception that pastoral rangelands are often overstocked and 

overgrazed (e.g. Sinclair & Fryxell 1985). Thus pastoralists, through their actions were viewed as 

responsible for the destruction of the same environmental resources upon which their 

livelihoods depended (Odhiambo 2014). Consequently, pastoral systems were inadequately and 

inaccurately valued in most government circles, while pastoral mobility was resented as 

traditional practice and the pastoralists were regarded as irresponsible citizens who needed to 

be controlled, settled and ‘developed’ (Hesse & MacGregor 2006; Sullivan & Homewood 2003). 

These preconceptions translated into policies that equally had limited consideration of pastoral 

perceptions: many proposed development initiatives were biased towards replacing the 

production system with presumably more economically viable ventures (de Haan 1994; Fratkin 

1997; Kratli et al. 2013; Moritz 2008; Oxby 1999; Sullivan & Homewood 2003).  
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Among the policy recommendations that followed this thinking were rangeland subdivision and 

privatization, aimed at averting the ‘tragedy of the commons’. This also included the promotion 

of ranching as models to demonstrate how the productivity of pastoral systems can be 

improved and the risk of degradation averted (Oxby 1999; Scoones 1995). Sedentarisation of 

pastoral households became the norm with the pretext of improving service delivery and was 

also accompanied by the promotion of crop cultivation to enhance food security (Hogg 1990). 

Further, water points were developed to provide access to the seemingly underutilized grazing 

areas and marketing structures constructed to increase off take to keep the livestock numbers 

in check (Scoones & Graham 1994). However, most of these initiatives failed with the main 

reason for the failure being cited as the lack of consideration of pastoralists’ perspectives 

(Galaty & Aronson 1981; Goldschmidt 1981). The unprecedented failure of most of the 

proposed projects led the major funding agencies such as World Bank and USAID to shift their 

focus from pastoral development initiatives in the 1980s (de Haan 1994; Scoones 1995). This 

culminated in gross under investment in pastoral areas adding to the already underlying 

perpetual neglect by the respective states (Oxfarm 2008). 

 

In the 1990s, a change in perspective was realized with the proposal of an alternative theory 

commonly referred to as the ‘new’ ecological theory or the ‘non-equilibrium’ theory. This new 

ecological thinking uncoupled herbivore population and the vegetation productivity, and rather 

linked environmental changes to abiotic variables such as rainfall variability (Ellis & Swift 1988). 

It faulted the carry capacity approach proposed under the equilibrium theory for failure to take 

into consideration this variability (Ellis & Swift 1988). Ranching was also observed to be neither 

the panacea for the presumed ‘low’ pastoral productivity (Cossins 1985), nor does it deter herd 
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die offs during droughts (Angassa & Oba 2007). Moreover, the view that communal managed 

pastures are unregulated was disapproved. Indeed, these resources have a defined set of users 

with access rules and those who breach these rules were sanctioned, resulting in conserved 

resource bases (Behnke & Scoones 1993; McCabe 1990). Although the debate between the 

equilibrium and non-equilibrium proponents remain inconclusive, a number of studies suggests 

that both these dynamics are found to occur concurrently in parts of the rangelands (Desta & 

Coppock 2002; Illius & O'Connor 2000). However, it is generally agreed that rangelands with 

rainfall coefficient of variation above 30% generally exhibit the non-equilibrium characteristics 

(Vetter 2005). 

 

A key change in perspectives brought about by the new ecological thinking was the 

appreciation of some pastoralists’ rangeland use practices that also reflected in the approaches 

to study pastoral land use. For instance, the proponents of new ecological theory 

acknowledged pastoralists’ use of mobility as an adaptive response and the most strategic 

means of harnessing rangelands’ variable resources for livestock production (Behnke & Scoones 

1993; Niamir 1990; McCabe & Fratkin 1994; Ellis & Swift 1988; Niamir-Fuller & Turner 1999; 

Oba et al. 2000b). Importantly, benefits of mobility in livestock production and rangeland 

health were recognized. For example, mobile herds reportedly outperformed those that stayed 

sedentary in almost every productive aspect (Wilson & Clarke 1976). Mobility was also shown 

to enable efficient resource use, especially through the use of herd splitting practices (McCabe 

1990). Moreover, the diversity of mobility strategies is argued to be one of the proxy indicators 

for resilience of the production system to the increasing climate variability (Leslie & McCabe 

2013). On the contrary, reduced mobility was observed to enlarge the risk of degradation 
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(Coughenour 1991), adversely affect the nutritional well-being of pastoral households 

(Pedersen & Benjaminsen 2008), and reduced economic and environmental sustainability of the 

system (IUCN 2012).  Also the pastoralists’ practice of herd accumulation was explained as a 

management strategy that make use of periods of high biomass to maximise livestock 

production (Scoones 1995). This shift in thinking, not only brought about the appreciation of 

livestock mobility, but also created an appreciation for pastoralists’ perceptions of their grazing 

resources and the vital role they play as managers of the grazing lands. This appreciation, 

coupled with the already growing wider recognition of indigenous knowledge (e.g. Agrawal 

1995), improved the consideration of pastoralists perspectives in methodological approaches 

aimed at understanding pastoral production and rangeland dynamics.  

1.2.2 Shifts towards the application of pastoralists’ ecological knowledge  

 

According to Milton (1997), it was from the 1960s that researchers began to acknowledge the 

significance of indigenous peoples’ perception and interpretation of the world around them in 

analysing their decision making processes. Prior to this, the attempts used to address the 

questions of sustainable natural resource management primarily looked at the ecological and 

the social system separately (human social cultural organization) (Berkes & Folke 1998). This 

has however changed with the recognition that communities, through observation and 

interaction with their environments, generate perceptions of resource properties which are 

transformed into cognitive knowledge. The cognitive information is further classified and 

organized resulting in communal conceptualization of their landscapes with social and cultural 

meanings (Ferníndez-Giminez 1993). Consequently, the values that the local people associate 

with their land and the detailed ecological knowledge they possess is important in influencing 
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their resource management decisions (Berkes & Folke 1998; Fernandez-Gimenez 2000; Janssen 

et al. 2007). Furthermore, the connections between social and ecological components are 

particularly strong where the livelihood system of the communities are directly dependent on 

the environmental resources (Adger 2000), such as in the pastoral livelihoods. Indeed, pastoral 

communities are said to adapt their herding practices to the variability of their ecological 

production inputs (i.e. pasture and water) that vary over space and time (Scoones 1995). On the 

other hand, the resources users’ perceptions  are influenced by the production purpose for 

which the resources are utilized; a concept referred to as the ‘relational view’ of resources by 

Bathelt and Glückler (2005). For instance, among the pastoral communities resources are 

perceived, classified and managed based on their grazing utility.  Also, with the realization that 

humans through their long standing institutions have managed landscapes for centuries, 

ignoring linkages and feedback between social and ecological systems was observed to be 

detrimental (Janssen et al. 2007). 

 

Accordingly, within the pastoral production research circles, there has been wide recognition of 

the pastoralists’ knowledge of their territory that they apply in their management of livestock 

and the grazing resources (Fernandez-Gimenez 2000; Schareika 2001). This knowledge received 

compliments for its potential to promote a better understanding of rangeland dynamics; a fact 

that led to a number of studies concerned with the integration of local knowledge and scientific 

approaches in the assessment of land degradation and other environmental changes (Bollig & 

Schulte 1999; Dabasso et al. 2012; Mapinduzi et al. 2003; Oba et al. 2000a; Oba & Kotile 2001; 

Roba & Oba 2008; Verlinden & Dayot 2005; Reed et al. 2007). Thus a shift occurred from the 
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previous approaches of rangeland studies that was mainly based on ecological characteristics 

with no considerations of pastoralists’ perspectives (e.g. Lusigi 1984; Schwartz et al. 1991). 

 

Over the years, herder accounts have become central in the assessment of pastoral mobility 

and especially when integrated with technological advances such as the Geographic 

Information Systems (GIS) (Adriansen & Nielsen 2002; Adriansen & Nielsen 2005; Coppolillo 

2000; Turner & Hiernaux 2002). This was after previous studies mostly by anthropologists (e.g. 

Bassett 1986; Stenning 1957) were criticised for their presentation of mobility practices at 

broad scales and lack of clarity on aspects of timings (Young et al. 2013). Also the geographic 

patterns of mobility were often not to scale and were only depicted using arrows across 

administrative maps, leading to over simplification of a very complex land use practice (e.g. 

Bassett 1986). Additionally, other studies that probed the classification of land units by pastoral 

communities’ for basis of assessing environmental changes (e.g. Oba & Kaitira 2006; Roba & 

Oba 2009) lacked proper integration of GIS to achieve appropriate resolution of rangeland use. 

 

Referring to the coarse scale of studies as impediments to clearer understanding of pastoral 

mobility, Turner and Hiernaux (2002) proposed the need for finer scale studies and particularly 

commending approaches that combine herder accounts and contemporary technologies such 

GIS. Consequently in the past decade, a number of studies in pastoral and agro-pastoral 

systems that utilized such integrated approaches have created an improved understanding of 

pastoral mobility (Turner et al 2005; Turner and Hiernaux 2002; Coppollilo 2000; Adriensen and 

Nielsen 2002; 2005; Butt 2010;, Moritz et al 2010, Sonneveld et al 2009).The integration of GPS 

and herder account was essential for triangulation and synergy of the information collected; for 
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instance while the GPS data provided accurate locations, specific times and distances, the 

herder information explained reasons behind specific movements covered during daily and 

seasonal mobility (Adriansen & Nielsen 2002). 

 

This integration also corresponded with the development of participatory approaches that 

emphasised community mapping as the basis for appreciation of indigenous community 

perception of environmental concerns (Chambers 2006). This participatory mapping with 

communities initially began as sketch maps, but by late 90s, with ease in availability of GIS 

software, it evolved into georeferenced community maps (Chapin et al. 2005; Herlihy & Knapp 

2003). Such participatory mapping approaches became a tool of choice for knowing indigenous 

community perspectives and lauded for its ability to make communities cognitive knowledge 

explicit for better comprehension by outsiders such as researchers and development 

practitioners (Herlihy 2003). 

 

Despite these advances, the utilization of pastoralists characterized grazing areas that provide 

rangeland qualities as perceived by the community remained limited (Young et al. 2013). 

Consequently, the documentation of this knowledge in a way that can be communicated to 

those from outside the system was not well explored (Rowley 2013). This had negative 

implications on integration of pastoralists’ knowledge in land use and management policies 

(IIED 2013). Therefore the use of participatory approaches that focuses on making the 

practitioners’ knowledge explicit was considered fundamental in this endeavour. The use of 

freely available satellite images such as Google earth and open source GIS software have been 
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shown to have significant potential in creating in-depth understanding of the resource user’s 

spatial perception of their grazing resources (Rowley 2013).  

 

1.2.3 Pastoralists’ management of herd mobility and livestock productivity 

 

Pastoralists acquire extensive knowledge through interaction with the environment and are 

known to perceive their grazing areas at different scales that include micro-landscape level for 

daily grazing purposes and macro-landscape level for seasonal grazing (Oba 2001; Oba 2012; 

Coppolillo 2000; Hodgson & Schroeder 2002). This knowledge encompasses information on 

seasonal nutrients availability across the vast landscapes, which the pastoralists use to plan and 

execute mobility practices (Krätli & Schareika 2010). Ideally they aim to provide livestock with 

diet that has higher nutritional value than the average available in the range (Breman & de Wit 

1983; African Union 2010).  

 

To achieve this, the herders need to keep track of changes in vegetation status over time by 

monitoring range conditions periodically (Oba & Kaitira 2006; Roba & Oba 2008). They then 

balance the change in vegetation conditions in different seasons with livestock fodder 

requirements by managing the livestock movements (Fernandez-Gimenez 2000; Schareika 

2001). Therefore, to the pastoralists the existence of dynamic spatial-temporal variability of 

rangeland resources is not a challenge, but an asset that they take advantage of for livestock 

production (Krätli & Schareika 2010). It is assumed that, the more heterogeneity the herders 

perceive the better opportunities they have for the selection of grazing areas (Kaufmann 2007). 

The selection of grazing area is equally guided by observation of livestock behavior and 
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productivity trends. The herd owners, through their long term experiences of livestock rearing, 

have established certain performance standards for various traits that they expect their 

different livestock species to attain (Kaufmann 2007; Kaufmann 2011). In situations where the 

expected performance is not attained, the herd owner tries and find out the reasons and 

address it accordingly (Kaufmann 2011). For example, for performance parameters that are 

influenced by feed availability, the herd owners adjusts the fodder management technique, in 

this case the mobility practices based on their knowledge of the seasonal distribution of grazing 

resources. However, various other factors that affect livestock production, for instance those 

related to policy, are not within the control of pastoralists’ management. 

 

In the sections that follow, I will introduce the Borana rangelands, the Borana pastoralists’ 

resource management system and influences by development initiatives and some state 

policies over the past four decades to set the stage for the proposed study. This is later 

followed by the objectives of the study and the outline of the thesis. 

 

1.3 The Borana Pastoral production system  

1.3.1 The characteristics of the Borana rangelands and pastoralists’ classification 

 

The Borana rangelands in southern Ethiopia covers an area of approximately 95,000km² 

(Coppock 1994). The Borana pastoralists are the dominant ethnic group inhabiting this area 

since the 13th century (Oba 1996). The altitude of the rangelands varies from 500-1500m above 

sea level. The rainfall in the area is bimodal, ranges between 450-700mm annually and is 
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correlated with the altitude (Coppock 1994). Based on this bimodal rainfall and dry seasons 

between each, the Borana pastoralists classify their year into four seasons. The main rains 

(ganna) are usually expected between March-May and short rains (hagaya) in October-

November. Each of these rainy seasons are followed by dry period’s; bona adoolesa and bona 

hagaya respectively. However rainfall distribution over space and time is erratic and often 

unreliable. Figure 1 below illustrates the areas rainfall deviation from the mean recorded at the 

Yabello weather station. The vegetation in the area is mainly dominated by tropical savannah 

with open grass lands (Coppock 1994), but in the recent past, large parts of the rangelands have 

been taken over by bushes that have made the grazing conditions to deteriorate (Dalle 2004; 

Oba et al. 2000a). The rangelands’ forage resources are highly variable basically due to varied 

rainfall, differences in soil types and the variation in topography (Coppock 1994).  

 

-800

-600

-400

-200

0

200

400

600

800

1000

19
75

19
77

19
79

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

20
01

20
03

20
05

20
07

20
09

20
11

20
13

Ra
in

fa
ll 

(m
m

) d
ev

iat
io

n 
fro

m
 m

ea
n

Year

Rainfall

Figure 1 Annual rainfall deviation from the mean (Ave. 585 ± 345mm) in the Borana area recorded 

at the Yabello weather station 
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The Borana pastoralists classify their rangelands lands into two broad regions: Liban and Dirre. 

The Liban lies north of river Dawa, while Dirre is the area that lies to the south-west of river 

Dawa and extends to the Kenya border. Given that the present study did not include any site 

from Liban region, we only elaborate some characteristics of the Dirre region in this section. In 

relation to resource use, the Borana pastoralists further classify the region into zones called 

dheeda based on observed biophysical differences. Dirre region is divided into five dheeda 

namely; Wayaama, Golbo, Dirre (area of tula deep wells), Gomoole and Malbe (Homann 

2005;Oba 1998). Wayaama is located to the East and is characterised by red soil, warm 

conditions and regarded by the Borana pastoralists as one of the best wet season grazing areas 

(Oba 1998). Golbo forms the lowlands situated to the south-west towards the border with 

Kenya and is associated with grey soils and black boulders of volcanic origin.  The Golbo area is 

also mostly preferred for wet season grazing, particularly for small stock. The Dirre zone is 

known for the traditional deeps wells; the Tula. This zone is characterised by open savannah 

grass lands with variety of perennial grasses, and a preferred dry season grazing area. Gomoole 

lies towards the north and is characterised by sub-humid conditions and has in the recent past 

been taken up by large number of settlements (Homann 2005). The Malbe is situated towards 

North West of the rangelands, characterised by undulating hills and adjacent lowlands. Some of 

the hills are endowed with water sources and are used during dry periods while the lowlands 

are wet season grazing areas (Oba 1998). 

 

Each of the dheeda is further divided into units called madda that comprise one or more 

permanent water sources and the associated grazing range. The madda are the main resource 
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management units with recognizable borders (Cossins & Upton 1987) and further comprise of 

sub-units called arda that are a collection of villages (olla) (Helland 1982).  

 

1.3.2 The Borana management of grazing resources 

 

The Borana resource management system is under the general stewardship of their social-

political organization called the gada; a generation-grade system that provides ‘laws and 

customs’ (aada seera) that guides cultural and social life of the people (Legesse 1973). 

Essentially these laws and customs are reviewed every eight years in the pan-Borana meeting: 

the gumi gaayo (Watson 2003). Under this governance system all the residents of the Borana 

territory have open access rights to the resources in the rangelands which enabled flexible 

resource use pattern across the ecologically varied zones (Bassi 2002; Oba 1998). 

 

The Borana grazing management involves division of the livestock into two categories: the 

lactating females and young calves (haawicha), which stay around the settlements and the 

other category that comprise non-lactating females (except for few milk cows), immature stock 

and steers (foora) usually move further away from the settlements with herders (Cossins & 

Upton 1987). The foora herds moved to the peripheral areas that have limited water supplies 

such as the Golbo, Wayaama and parts of Malbe during the wet season (Oba 1998). This system 

allowed the community a semi-mobile lifestyle where the families or part of the family stayed 

in one location while the livestock remained mobile. Around the settlements, the livestock 

grazing is conducted in such a way that the herd travelled to distance to pasture, leaving the 

areas around the encampments to be utilized by the calves (Homann 2005; Oba & Kotile 2001). 
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Also the areas between the settlements and permanent water sources were not grazed during 

the wet season (Homann 2005).   

 

In the Borana resource use system, water was the major control tool. Access rights to the water 

differed with source types. The types of water source found in the Borana rangelands include; 

surface runoffs impounded in depressions (dhoosa, dambala), ponds (hara), shallow wells and 

springs (adadi), crater wells and the tula deep wells (eela) (Cossins & Upton 1987; Helland 

1982). Access to water collected in depressions that occur scattered within the grazing areas 

are open for access to all the residents with no specific access regulations (Helland 1982). 

Water collected in ponds (hara), that can last for few days to several months, are accessed and 

regulated by villages through designating water manager (abba herega). Access to wells is 

managed through a clan based system. The primary watering rights at wells (eela) are held by 

the descendants and clan of the initial excavator; aba konfi (Homann 2005; Watson 2003). The 

excavation of these wells is labour intensive and is done through contribution of bulls for 

slaughter to feed the labourers. Those who contribute animals for slaughter have secondary 

watering rights. Day to day management of watering roster at the wells is also through abba 

herega, appointed collaboratively by the aba konfi and his clan members. Other members of 

the Borana fraternity can access the wells, in arrangements with aba herega and clan of the 

aba konfi, as long as the water roster can accommodate (Helland 1982; Watson 2003). The tula 

wells often run to a depth of up to 30m and require a number of people, standing along shafts 

above and below each other, drawing water to the surface by passing buckets from bottom to 

the top (Helland 1982). The tula have been the sole supply of reliable dry season water for 

centuries. The Borana pastoralists usually watered their cattle after every two days but in times 
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extended dry periods the watering roster can be extended to three days, while small ruminants 

are watered after every 4-5 days and camels after 8-14 days. The infrequent watering enables 

the livestock to graze further from the water points during non-watering days (Cossins & Upton 

1987).  

 

This management system and the generally favourable rangeland conditions made the Borana 

pastoral system to be regarded as one of the most sustainable pastoral systems in East Africa 

(Cossins & Upton 1987). Additionally, the area was observed to have limited disease incidences 

and that it enabled impressive livestock performances (Cossins 1985). However, the traditional 

resource management practices, particularly livestock mobility, that made this pastoral 

production to adapt to the climatic variability over several centuries has been severely 

compromised. For instance the use of herd division in warra and foora systems has reduced 

gradually over the years mainly due to reduction in available grazing areas (Kamara et al. 2004).  

1.3.3 Influences of state policies and development initiatives on the Borana pastoral land use 

 

The Borana pastoral rangelands were incorporated into the Ethiopian government rule 

following the conquest of the southern rangelands by Menelik II’s army in 1897. Following this 

conquest the pastoral lands were legally put under direct state ownership.  Nevertheless, the 

pastoralists were left free to manage their affairs particularly those related to management of 

grazing lands (Helland 2006; Mulatu & Bekure 2013). However, owing to the lack of recognition 

of pastoral land rights that persisted in the state policy frameworks, alienation of grazing lands 

for conservation and commercial agriculture, with no due consultations of pastoral users, was 

already evident in Ethiopia by the 1970s (Behnke & Kerven 2013).  



The Borana pastoral system 

19 

 

 

Ethiopian state policy that had profound impact on pastoral land use came up after the 

revolution of 1974, which brought the Derg regime into power (Helland 2006). Shortly after 

coming into power, the regime introduced the Land Reform Act in 1975; arguably the most 

significant policy in Ethiopia history for its effect on land ownership rights (Helland 2006). 

Although these reforms were intended to provide access to agricultural lands by the poor rural 

households, its implementation was extended into the pastoral dominated areas. An essential 

element in this policy that had pronounced effect on pastoral resource management was the 

creation of local administrative divisions called the Peasant Association or the Pastoral 

Association (PAs)(Helland 2006). In the Borana region, the creation of PAs largely followed the 

traditional madda borders; however in certain cases parts of a madda fell into different PAs 

(Helland 2006; Kamara et al. 2004). Households were registered to the newly created PAs, 

which encouraged sedentary lifestyles and restricted grazing mobility to within the PA 

boarders. Although the PAs were originally regarded autonomous units, it later became 

instrument for state coercion and control of the rural peoples (Helland 2006). The 

administrative leadership at PA level also usurped the authority from the traditional leadership 

that was central in the governance of the pastoral commons.  

 

In addition to these land reforms, other government supported development initiatives came 

into play with the central aim of transforming the pastoral sector into a commercially viable 

enterprise. In this regard, the development activities implemented included: controlling the 

movements of the pastoral households, development of roads and establishment of livestock 

markets to improve access, establishment of ranches, and developments of water points in 
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areas that were presumably underutilized (Elias & Abdi 2010). These initiatives were however 

pegged on misconception that pastoral land uses are of low productivity and causes destruction 

to the environment. For instance, ranches were set up as models to demonstrate how at proper 

stocking rates livestock productivity can be increased, losses to droughts minimised and the 

environment preserved (Angassa & Oba 2007). However, the ranches took prime grazing areas 

out of communal grazing access (Elias & Abdi 2010), but the reduced stocking rates offered by 

the ranches did not increase herd survival  during droughts (Angassa & Oba 2007). 

Unfortunately, some of these ranches were later sold by the government to private entities 

while those that remained within communal possession were taken over by few wealthy 

individuals among the pastoral communities, effectively keeping the areas out of reach of the 

larger community (Angassa & Oba 2008). 

 

Parallel to these developments, also other government and donor supported projects 

undertook excavation of perennial water pans in the areas that were assumed to be under 

stocked. These areas in reality were the traditional wet season grazing areas whose access was 

limited to periods when water from surface runoffs was available (Homann et al. 2008; Oba 

1998). The introduction of permanent water sources, which required less labour compared to 

the labour intensive tula wells, attracted permanent settlements into these areas, thus putting 

large areas of the rangelands under year round use (Kamara et al. 2004). 

 

Furthermore, the government implemented policy that banned the use of fire in forested areas 

but the implementation was also extended to rangelands. This ban, according to the perception 

of the Borana pastoralists, contributed to the gradual shift of vegetation from the perennial 
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grassland into bush encroached status (Angassa & Oba 2008; Solomon et al. 2007). It was 

reported that by the mid-1990s approximately 40% of the Borana rangelands were bush 

encroached (Coppock 1994), which increased to over 52% about a decade later (Dalle et al. 

2006). This shift in vegetation type, besides reducing availability of grasses, favoured 

dominance of annual grasses and palatable forbs in the herbaceous layer, which substantially 

impacted forage availability for cattle (Angassa & Oba 2008). 

 

In addition to these policies and the development initiatives, the state advocated for the 

adoption of crop cultivation with the presumed aim of improving food security but also aimed 

at settling the pastoralists (Tache & Oba 2010). Until the 1970s, farming was limited to sub-

humid areas of the Borana rangelands and was mostly practiced by settler soldiers and other 

immigrant farmers in the proximity of upcoming towns (Helland 2006). It was only from the 

mid-70s that the practice was taken up by the Borana pastoralists following the droughts that 

decimated large numbers of livestock and the governments encouraging policies (Tache and 

Oba 2010). While the cultivated areas were often small (Desta & Coppock 2002), this land use 

however posed serious threat to pastoral livelihoods because it took out the bottomlands that 

acted as dry season fodder reserves (Angassa & Oba 2008; Solomon et al. 2007). Incidentally 

due to the unprecedented rate of crop failures, cultivation did not translate into food self-

sufficiency as expected (Desta & Coppock 2004; Tache & Oba 2010). However the practice 

continued to have substantial influence on access to grazing lands as more areas were fenced 

off as grazing reserves by individuals (Kamara et al. 2004). Furthermore, large numbers of urban 

dwellers who were largely immigrants from the adjacent highlands also participated in this land 

privatization exercise (Angassa & Oba 2008).  
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Under the current regime, the Borana pastoralists suffered a substantial loss of their grazing 

lands. The loss resulted from change in administrative policy that established the federal 

system of governance in the country, which created regional states that were delineated along 

ethnic borders. For the Borana this resulted in illegal transfer of almost a third of the their 

grazing areas to the Somali communities (Helland 2002; Kefale 2010). In addition to this, 

population growth and the subsequent increase in livestock numbers and human settlements 

continues to exert more pressure on this already diminishing grazing lands. On the other hand 

other livelihood options such as cultivation are adopted by part of the increasing population 

taking more land out of the grazing areas (Tache and Oba 2010). These challenges complicated 

the resource management practices for the Borana pastoralists and consequently their 

livestock production. A timeline of the above changes is illustrated in Figure 2. 

Figure 2 A timeline of development initiatives and policy changes in Borana pastoral system (modified from 

Kamara et al 2004) 
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1.3.4 Trends in livestock reproductive performances in the Borana pastoral system  

 

The Borana pastoralists predominantly rear cattle, however increase in the numbers of small 

ruminants and camels have been observed in the recent past (Megersa et al. 2014). The rise in 

the numbers of these browser species is linked to the communities’ attempts to adapt to the 

increased climatic variability and bush encroachment that has affected forage availability for 

cattle (Boru et al. 2014). The main cattle breed reared in the Borana pastoral system is the 

short horn zebu (Bos indicus) commonly called ‘the Borana’ cattle. This breed is well suited for 

the arid and semi-arid conditions due to its good adaptability and reproductive performances 

compared to other East African breeds (Cossins & Upton 1988). Also the breed was 

commended for the ability to maintain good productive performances under conditions of 

water stress and tolerance to diseases (Coppock 1994; Cossins & Upton 1987).  

 

The breed’s reproductive parameters such as the age at first calving was reported at an 

impressive 48 months, with calving intervals averaging about 15 months (Nicholson and Cossin 

1985) and calving rates reaching over 75% in normal years (Donaldson 1986, cited in Coppock 

1994). For this reason the Borana cattle has been subject of studies in several ranches across 

the region with attempts to cross breed with other livestock breeds to improve performances 

under the arid and semi-arid conditions (e.g. Haile-Mariam & Kassa-Mersha 1994; Trail et al. 

1984). However, deterioration of the reproductive performances of the Borana cattle has been 

reported by Homann (2005) and Tolera & Abebe (2007) who noted AFC of about 55 and 56.4 

months respectively, while the calving intervals was observed to reach up to 20 months 

(Demeke et al. 2004; Haile-Mariam & Kassa-Mersha 1994). This decline in the reproductive 



The Borana pastoral system 

24 

 

parameters is likely due to the multifaceted challenges currently facing the production 

conditions. Increase in drought frequencies has also been noted to result in periodic herd die 

offs especially as livestock mobility is affected, leading to overall reduction in household per 

capita livestock holding (Desta & Coppock 2004). It was in this backdrop that this study was 

undertaken using an integrated methods approach, to create a detailed understanding of the 

Borana rangeland use management and livestock mobility strategies in the face of the 

heightened constraints on their grazing resources. The study also attempted to establish the 

link between the varied levels of mobility constraints on the reproductive performance of 

cattle.  

1.4 Data collection 

 

The data presented in this study was collected over a 14 month field work period in the Borana 

rangelands between December 2012 and February 2014. The frame of this study is based on 

the assertion that meaningful insights into the pastoral mobility practices cannot be adequately 

achieved without considering the peculiarity of the production context, at different scales and 

more so by using geographical areas as defined by the pastoral communities themselves. 

Therefore, the data for this study was collected from three Borana pastoral zones (dheeda) of 

Dirre, Malbe and Golbo, representing different ecological characteristics and levels of grazing 

space constraints. From each of these three dheeda, two adjacent madda were selected based 

on accessibility. From Dirre dheeda, Madhacho and Soda madda were selected, from Malbe, 

Haraweyu and Gobso from were selected, while Dillo and Gorai madda were considered from 

Golbo dheeda (Figure 3).  
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The study used multiple methods in data collection. The methods mainly involve participatory 

approaches whose choices are influenced by the need to include perceptions of pastoral 

communities in understanding of their rangeland use. Other consideration when choosing the 

method was the possibilities of integrating the information from the respective methods. 

Furthermore the integration of the information enabled us to zoom into pastoral land use 

practices from communal to individual herd mobility level. The following are the methods used: 

 

 

 

 

Figure 3  Map of the Borana region of southern Ethiopia showing the location of the zones (dheeda) 
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i) Participatory rangeland mapping  

In this participatory mapping approach we used Google earth image printout covering the 

geographical extent of the selected sites as a visual aid. Three mapping sessions, each involving 

8-10 experienced herders and elders were conducted per madda. The participants identified 

the location of the grazing units and delineated the extent of each on the satellite image. Later, 

based on their spatial knowledge of the areas, the participants provided detailed descriptions 

of features associated with each of the grazing unit in relation to their grazing use.  

 

ii) Rangeland use analysis and seasonal grazing calendar interviews 

Using the grazing units maps developed through participatory mapping we sought to 

understand how the community categorised there grazing areas based on daily and seasonal 

use arrangements and how access was regulated. The grazing area maps were then used to 

locate the individual herd movements in space and time using the seasonal calendar interviews 

where the herder owners were requested to systematically narrate where their cattle grazed 

over a 16 months period up to the time of the interview. The Borana traditional calendar was 

used to record the timing of grazing mobility. A total of 91 herd owners were interviewed to 

learn about the variety of individual herd movements. 

 

iii) Real time GPS tracking of individual cattle herds 

To understand the real time grazing mobility strategies at the individual herd level, we recorded 

real time grazing itinerary of three cattle herds (one from each site) using herder carried GPS 

devices covering 10-12 months. Besides, interviews were conducted on monthly basis with the 
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herders carrying the GPS devices to understand the reasons behind the itineraries recorded by 

GPS devices.   

 

iv) Progeny history interviews with livestock owners.  

The method is based on the ability of the herd owners to recall a detailed life history of their 

individual members of the cattle herd. The herd owners provided the names of two adult cows 

and for each cow, information such as: - its date of birth, whether born in the herd or obtained 

from elsewhere, number of calves, milking ability, udder defects and number of abortions were 

recorded. Additionally, follow up questions on each calf was conducted, to gather information 

such as sex, birth date and whether or not it is still in the herd. In total life histories of 277 cows 

and 1,062 of their offspring were gathered. 

1.5 Thesis outline 

The data collected using the above methods was analysed and is presented in the next sections 

of the thesis, which is structured as follows: In chapter II, the Borana pastoralists’ rangeland 

characterization and its categorization in relation to grazing use is presented. In the three study 

localities grazing units and the seasonal grazing areas were identified and georeferenced using 

GIS software yielding maps in a participatory process. The chapter expands this understanding 

by exploring detailed characterization and differentiation criteria that the Borana pastoralists 

use to manage their grazing areas, documented using GIS software on a map of grazing units 

defined by the pastoralists. Chapter III delves into the changes in resource use system and the 

mobility strategies as the community responds to the differing levels of constraints in the 

various parts of the rangelands. To achieve this, the chapter uses detailed information from the 

rangeland use analysis and the herd grazing itinerary obtained through seasonal grazing 
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calendar interviews with herd owners. It also combines this with real time GPS tracking data 

from three cattle herds and herder interviews. In Chapter III the study delves into finding the 

linkage between the reduced mobility practices observed in chapter II and the reproductive 

performance of cattle from the different zones facing differing levels of constraints. Since long 

time data on herd performances are not easy to obtain in pastoral system we utilized progeny 

history technique to gather life histories of cows and their offspring. In chapter IV a general 

discussion is presented the conclusions of the study.  
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2. Shaping the herders’ ‘mental maps’: Participatory mapping with pastoralists to 

understand their grazing area differentiation and characterization
1
   

 

 

Abstract 

 

Understanding the perception of environmental resources by the users is an important element in 

planning its sustainable use and management. Pastoralist communities manage their vast grazing 

territories and exploit resource variability through strategic mobility. However, the knowledge on 

which pastoralists’ resource management is based and their perception of the grazing areas has 

received limited attention. To improve this understanding and to document this knowledge in a way 

that can be communicated with ‘outsiders’, we adopted a participatory mapping approach using 

satellite imagery to explore how Borana pastoralists of southern Ethiopia differentiated and 

characterized their grazing areas. The Borana herders conceptualized their grazing areas as set of 

distinctive grazing units each having specific names and characteristics. The precise location and the 

borders of each grazing unit were identified on the satellite image. In naming of the grazing units 

the main differentiating criteria were landforms, vegetation types, prevalence of wildlife species and 

manmade features. Based on the dominant soil type, the grazing units were aggregated into 

seasonal grazing areas that were described using factors such as soil drainage properties, extent of 

woody cover, main grass species and prevalence of ectoparasites. Pastoralists ranking of the 

seasonal grazing areas according to their suitability for cattle grazing matched with vegetation 

assessment results on the abundance of desirable fodder varieties. Approaching grazing area 

differentiation from the pastoralists’ perspectives improves the understanding of rangeland 

characteristics that pastoralists considered important in their grazing management and visualization 

of their mental representation in digital maps eases communication of this knowledge.  

                                                           
1 Published  
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2.1 Introduction 

 

The recognition of pastoral production systems as a socio-ecological system that are under the 

stewardship of human users (e.g. Janssen et al. 2007) emphasises the need to appreciate the role of 

human actors, who through their management practices have shaped and maintained their 

production systems over many years (Kaufmann 2007; Ostrom 2009). Previously, rangelands used 

by the pastoralists were often represented as ecological systems and hence ecological 

characteristics were used to describe and classify them and also to propose management strategies 

(e.g. Lusigi 1984; Schwartz et al. 1991). However, this does not give due consideration to the fact 

that pastoral communities perceive and appraise their environments as a resource for production 

and that the users view is influenced by the production purpose.  Bathelt and Glückler (2005) 

described this as ‘relational’ view of resources, which means that something can only be 

distinguished as a resource in relation to a particular use and user(s).  Hence, in pastoral production 

environments, the way users perceive and classify their resources in relation to grazing use forms an 

important basis in its utilization and management.   

 

Recent literature points to the fact that the pastoral producers view the characteristic variability of 

grazing resources as an asset for livestock production (see Kratli et al. 2013; Krätli & Schareika 

2010), which they manage through strategic practice of mobility (African Union 2010; Ellis & Swift 

1988; Niamir-Fuller 1999). The practice and management of strategic mobility relies on the herders’ 

spatial knowledge and their perception of resource distribution and its seasonal variations 

(Fernandez-Gimenez 2000). This spatial knowledge, through which the herders know where to find 

fodder at the respective times of the year, is a result of human’s possession of mental 
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representation of their spatial environments that includes detailed characteristics of places at a 

variety of scales and connections between them (Tuan 1975; Istomin & Dwyer 2009).  

 

The existence of representation of the spatial environments in the minds of humans and animals 

was first postulated by psychologist Edward Tolmin (1948). Tolmin invented the term ‘cognitive 

map’ to describe a map like a representation that guided animals within their environment. By the 

1960s, the concept gained wide recognition and use in geography adopting the synonym ‘mental 

maps’ (Schenk 2013; Tuan 1975).  However, there was also objection to the existence of such 

mental maps, particularly by the proponents of an alternative theory; the ‘practical mastery’, which 

postulates that humans do not have map like representations in their minds, but memorize spaces 

as visual perspectives encoded in a particular order and have knowledge of routes that connect 

them  (e.g. Ingold 2000). However, there is consensus that mental representations do exist and that 

they act complementarily with practical mastery in guiding human understanding of their territory 

(Gell 1985; Istomin & Dwyer 2009). Moreover, such mental representations are accredited with high 

levels of accuracy particularly when produced as consensual maps that combine intergenerational 

knowledge of a community as opposed to individual perceptions (McKenna et al. 2008).   

 

With this recognition, it was apparent that making the mental maps explicit was a significant step 

towards understanding resource users’ perception of their resources. Attempts to transform mental 

maps into cartographic forms began as sketch maps, but this posed challenges as it varied between 

individuals depending on factors such as perspectives and scale (Imani & Tabaeian 2012). Further 

development of mental maps into cartographic form was influenced by the need of researchers and 

development staffs to get a better understanding of spatial contexts of indigenous community 

environments that were not available in standard cartographic forms. This led to the development 
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of participatory mapping approaches to transform the mental maps of communities into 

conventional forms used in participatory decision making (Herlihy & Knapp 2003). In the past 

decades, participatory mapping has become an integral part of participatory appraisal approaches 

and has greatly improved the understanding of indigenous communities’ perception of their 

environment, particularly with the integration of Geographical Information Systems (GIS) (Tripathi & 

Bhattarya 2004). The inclusion of community perceptions was aimed at reducing the misconception 

by ‘outsiders’, such as researchers who perceive the indigenous community environment using their 

own ‘mental filters’ (Herlihy & Knapp 2003).  

 

In the pastoral resource use context, the herders’ spatial knowledge aid them in recognition of 

resource heterogeneity within their territory and this understanding is important for the 

management of daily and seasonal livestock mobility (Fernandez-Gimenez 2000; Schareika 2001). 

The herders’ spatial knowledge of their territory received recognition for its potential in 

environmental management; particularly for its application in ecological classifications and 

environmental assessment either separately or integrated with scientific approaches (Bollig & 

Schulte 1999; Oba & Kaitira 2006; Roba & Oba 2009; Verlinden & Dayot 2005). Other studies, using 

ethno-ecological approaches, described indigenous communities’ perception of their territories by 

identifying landscape units based on habitat types (e.g. Krohmer 2010; Molnar 2012). However in 

these studies differentiation of landscape units was still done based on ecological criteria and did 

not focus on how resource users characterize their grazing areas into use related spaces and the 

mental representation of their territories.   

 

Mental representations are observers’ perception of the real world, hence a subjective 

understanding by the observer (Imani & Tabaeian 2012; Schenk 2013). Lynch (1960) noted that 
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mental images resulted from two aspects: the environment and the observer;  where “the 

environment suggests distinction and relations, the observer with great adaptability and in light of 

his purpose – selects, organizes and endows with meaning what he sees” (pg. 6).  It is further 

emphasised that mental maps consist of other details such as social relations, histories and 

recollections associated with those environments (McKenna et al. 2008; McLain et al. 2013).. Thus, 

mental maps are regarded as an essential element in organizing and storing knowledge on resource 

availability, to communicate this spatial information and to use it in decision making (Kitchin 1994; 

Tuan 1975).  

 

This is of interest particularly when considering Bateson’s (1983) explanation of the importance of 

differences for cognition. Bateson had used the analogy of the map and the territory and asked 

“what is it in the territory that gets onto the map? If the territory were uniform, nothing would get 

on the map. What gets onto the map in fact is difference. What constitutes “difference”, is defined 

by the observer and not by the object (Wilke 1994:24).  Hence, we can assume that rangeland 

properties that pastoralists perceive and use to characterize their grazing areas are differences that 

are related to their production purposes, and are important in their resource management. 

 

This chapter aims at reconstructing Borana pastoralists’ ‘mental maps’ of their rangelands. The 

objective of the chapter is to elucidate what differences the pastoralists recognized in their 

rangelands, what criteria they use for differentiating parts of the rangelands in relation to grazing 

use, and how based on these they structure their  territory. The study also relates pastoralists’ 

recognized characteristics of the rangelands to the assessed ecological attributes, such as 

occurrence of desirable fodder varieties. The study uses a comparative approach by considering 

three pastoral zones of the Borana rangelands in southern Ethiopia.  
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2.2 Methods 

2.2.1 Study area 

 

In this study, three dheeda of Dirre, Malbe and Golbo (Figure 3) were selected from the larger Dirre 

region. The selection considered ecological gradient and pastoralists’ perceived bio-physical 

differences. In this respect the three selected dheeda are regarded representative of the Borana 

rangelands. The dheeda of Gomoole and Wayaama were not selected due to the dominant practice 

of agro-pastoralism in Gomoole and intermittent ethnic conflicts in Wayaama. From each of the 

three selected dheeda, two adjacent madda were selected based on accessibility. From Dirre 

dheeda, Madhacho and Soda madda were selected, from Malbe, Haraweyu and Gobso were 

selected, while Dillo and Gorai madda were considered from Golbo dheeda. Madda was chosen as a 

unit of study because it is the Borana pastoralists’ basis for resource management, with identifiable 

resource borders and associated users (e.g. Coppock 1994). The study was conducted between 

January-March 2012 and December 2012 - August 2013. 

2.2.2 Data collection 

a) Participatory mapping of grazing areas  

 

Participatory mapping was conducted to identify and characterize grazing areas at madda level. 

Google earth image printout covering the geographical extent of two selected adjacent madda per 

dheeda was used as a visual aid in the participatory mapping. The image was printed on tarpaulin 

material of about 1.5m x 2m at a scale of about 1:15000 where topographical features such as 

mountains, water courses, roads and vegetation are visible.    
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We conducted 3 mapping sessions per madda, each involving 8-10 participants. The mapping 

participants were identified with support of village elders based on their knowledge and herding 

experience, as well as familiarity with the grazing areas. The mapping sessions were conducted 

using the native language of the participants (afaani Borana).  

 

Using selected features as reference, the participants identified locations of all settlements in their 

madda. Settlements were easy to locate due to visibility of homestead structures in some cases and 

unique brown colouration on the map that differentiates it from other areas. The participants were 

then asked to identify the location and name grazing units on the satellite image. They were further 

asked how the different individual grazing units can be differentiated from one another. The 

questions asked included: - how does someone herding know that he/she has crossed from one of 

the named grazing unit into the next? What identifies the borders? Can you identify the features on 

the map that can be used to tell where one unit ends and the next begin? The herders, based on 

their spatial knowledge of the areas, provided detailed descriptions of features associated with each 

of the grazing unit in relation to their grazing use. The participants then delineated adjacent grazing 

units from each other by drawing dotted lines from one feature to another, and in few instances 

where features were not visible estimations based on knowledge of ground distance from 

recognisable features were used. 

 

The participants were further asked to identify areas of seasonal livestock grazing by aggregating 

the individual grazing units. The participants detailed the characteristics of each seasonal livestock 

grazing area that include soil colour, extent of woody cover, main grass varieties and prevalence of 

ecto-parasites. Based on the current status of the above characteristics, they also discussed and 

ranked the grazing suitability of the aggregated seasonal grazing areas as either most suitable, 
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suitable and least suitable for cattle grazing in each study site.  The total area mapped, that 

encompassed the two adjacent madda, was approximately 50 km x 30 km in Dirre, 48 x 40 km in 

Malbe and 66 km x 50 km in Golbo. The maps were presented to other herders not involved in the 

mapping exercise for verification and further inputs. Location of villages and water points were also 

recorded using a hand held GPS device during the field work period. 

b) Assessment of occurrence of fodder species for cattle in seasonal livestock grazing areas 

 

We used the dry weight rank method (Mannetje & Haydock 1963) to assess the occurrence of 

fodder species for cattle which the pastoralists indicated to be typically found in the different 

seasonal grazing areas. The method was originally developed for the perennial grasses of Australia 

but has been used and shown to work well for assessment of pastures in tropical, sub-tropical and 

temperate areas (Jones & Hargreaves 1979), for tall grass prairie (Gillen & Smith 1986) as well as 

annual grasses (Ratliff & Frost 1990). Mannetje and Haydock (1963) argued that the method is not 

suitable for pastures where one species consistently comprise more than 70% of the composition, 

but this was improved by Jones & Hargreaves (1979) using a ‘cumulative ranking’ approach where a 

species is allocated more than one rank if its share exceeds 75%.  We selected the method because 

it provides a fast and non-destructive way of estimating the contribution of individual species to the 

total herbage mass over expansive areas. In this method quadrats are placed randomly in a pasture 

and all the species within the quadrat are listed and the observer visually identifies and ranks the 

three species that contribute the most to the dry weight. Then, the proportion of quadrats in which 

a given species obtained ranks 1, 2 or 3 is computed by dividing the counts of each rank by the 

number of quadrats assessed. To estimate the percentage dry weight of each species, the 

proportions of the three ranks are multiplied by standard multipliers (70.69, 20.9, and 8.4, for 

proportion of the ranks 1, 2 and 3 respectively) and summed. The standard multipliers were 
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developed by Mannetje and Haydock (1963) in a calibration process. They firts ranked the species 

within a set of quadrats on the basis of their estimated contribution to the total biomass and then 

harvested, sorted, dried and weighed the herbage. Using regression analysis, the actual percentages 

of weight composition obtained from this clipped herbage were compared with the proportion of 

quadrats where the species were ranked 1, 2 or 3. To calculate the multipliers they use the 

equation: 

Pi=k1X1i+ k2X2i+ k3X3i 

Where, P is the percentage dry weight composition; i identifies the species; X1, X2, and X3 are the 

proportions of quadrats in which the species was ranked 1st,2nd and 3rd respectively; k1, k2 and k3 

were the multipliers for the respective ranks.  The sum of P’s for a sample must equal 100, hence 

the model was designed such that the sum of k1+k2+ k3 =100. 

 

We conducted the vegetation assessment in the different seasonal grazing areas in each dheeda. 

Given that the study areas were located in remote area, access to the grazing areas for such 

assessments was only possible via small motorable paths. These paths are not regularly used as they 

do not link the main centres or lead to water points. However, during sampling, transects were 

placed 500m off the paths to eliminate any possible effects from the path usage. An assessment 

along such paths was also done by Oba and Kotile (2001) and Roba and Oba (2008) working in 

similar conditions. The sampling start points within each seasonal livestock grazing area, was 

decided by moving 1km inside the target grazing area from its boarders which was identified by the 

senior herders. Transects were placed perpendicular to the paths with each subsequent ones placed 

on alternating sides and at 500m intervals. In each area 10 transects were laid over a distance of 

about 4.5km, except in two areas where the terrain did not allow. Each transect was 200m long and 

along each we sampled 5 (1mx1m) plots at 40m intervals. Similar sampling methods were also used 
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by Oba et al (2000) and Roba and Oba (2008). In each plot, with the help of the 4 herders, we 

identified and recorded local names of all the herbaceous plant species. For each of the identified 

species the herders indicated the desirability by cattle, as either ‘very desirable’, ‘desirable’, ‘partly 

desirable’ or ‘undesirable’. We specifically focused on fodder for cattle because they are the 

dominant livestock species in the Borana rangelands (Megersa et al. 2014). The desirability 

categories were based on the herders’ knowledge of fodder selection by cattle where ‘very 

desirable’ is the species selected first when grazing while on the other hand the ‘undesirable’ is 

never ingested. ‘Desirable’ and ‘partly desirable’ are selected when very desirable fodder is 

exhausted in that order. Together with the herders, three species with estimated highest biomass 

contribution were identified and ranked. In each area, a total of 50 (1x1m) sampling plots were 

assessed except in two areas, where only 35 plots were assessed due to inaccessibility of the terrain. 

Overall a total of 420 plots were sampled. 

2.2.3 Data analysis 

 

The community drawn grazing unit map was geo-referenced by initially transferring the boundaries 

of the grazing units, as drawn on the GE printout by the community participants, onto the Google 

earth image on screen. Then geographic references of three visible features located towards the 

periphery of the map were recorded. The image was saved as JPEG and loaded onto ArcGIS 10.2 and 

geo-referenced using the coordinates of the three points’ marked on the image as reference points. 

The grazing unit borders on this geo-referenced image were re-traced onto overlaid shape files as 

polygons and attributes recorded in the attribute tables. The features within the grazing unit, such 

as seasonal and permanent water sources, villages, trading centers and roads were also digitized, 

while cross checking with the points taken on the ground using hand held GPS device. The area of 

each grazing unit was calculated using the GIS geometric tools. Criteria used for differentiation of 
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grazing areas such as soil colour, landforms, vegetation type and manmade features were described 

to understand their importance in influencing resource properties and use.  

 

In order to get the proportion for the single vegetation species over the 50 sampled plots, we first 

summed the number of times a given species was assigned each of the three ranks (e.g. 1st rank: 5; 

2nd rank: 2, 3rd rank: 7). The sum of each rank for a species was then divided by the total number of 

plots sampled in each of the sites, to get its proportion (e.g. 5/50; 2/50, 7/50). Each proportion 

obtained for the first, second and third rank was multiplied by the factors 70.69, 20.93 and 8.38 

respectively and summed (e.g. 5/50x70.69 + 2/50x2.93 + 7/50x8.38 = 9.08) to obtain the dry weight 

proportion of each species (e.g. Mannetje & Haydock 1963). A total of approximately 35 grass 

species and 60 other forbs species were documented (Appendix 2). Spearman’s correlation test (in 

SPSS version 20) was conducted to establish the relationship between the suitability ranks of the 

seasonal grazing areas provided by the herders and the estimated dry weight proportions of 

desirable fodder varieties were recorded during the assessment.  

2.3 Results 

 

The participatory mapping in each madda revealed single grazing units, and at an aggregated level a 

category called “seasonal grazing areas” was differentiated by the Borana herders. These seasonal 

grazing areas, that encompass several grazing units, were differentiated using a number of factors 

that determined the suitability for livestock grazing in different seasons, while the names of these 

areas mainly derived from the dominant soil colour.  
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 2.3.1 Grazing units’ identification  

 

The total area mapped, encompassing 6 different madda from the 3 dheeda, covered approximately 

4000 km². In the overall 18 mapping sessions conducted, the participants differentiated a total of 

151 single grazing units (Figure 4). The herders identified the grazing units using features such as 

hills/mountains, water courses, paths that pass through or along the sides of the area as well as 

village locations. While some of these features were visible from the Google earth image, the 

herders described most of them by recalling from their mental representation of the units. They 

used consensus to demarcate where one unit ended and another began.  All the spaces in each 

madda were fully mapped, with grazing units identified ranging in sizes from 3-120km². The 

resulting map showed the single grazing units, the position of the settlements and that of seasonal 

and permanent water sources (Figure 4). Detailed characteristics of each grazing unit are shown in 

Appendix 1 a-c.  

 

Table 1: Summary showing properties of the mapped area 

Pastoral 

zone 

(dheeda) 

Total area 

mapped 

(km²) 

Number of 

settlements 

Average 

area per 

settlement 

(km²) 

Number of 

grazing 

units 

identified 

Total area 

of the 

grazing 

units (km²) 

Grazing units’ 

proportion of 

total area 

mapped (%) 

Average 

grazing 

unit sizes 

(km²) 

Dirre 942 61 15.4 56 770  82 14.0±8.7 

Malbe 1,415 38 37.2 47 1,172  83 25.5±13.4 

Golbo 2,587 28 92.4 49 2,272 88 47.3±27.1 
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Although the total grazing area mapped was smallest in Dirre (Table 1), the herders differentiated a 

similar number of grazing units in this dheeda, which are therefore smaller in size (Figure 4). 

Furthermore, Dirre has the highest settlement density, resulting in higher population pressure 

compared to the other dheeda.  

2.3.2 Naming of the grazing units 

 

Herders differentiated the single grazing units using a number of criteria, the main criteria being 

reflected in the names of these units. Grazing unit names mostly consisted of two words (binomial) 

that combined different criteria. Landforms and vegetation used either in combination or 

separately, were the most often used criteria in naming (Table 2). Examples of such unit names are: 

Figure 4 Geo-referenced single grazing units delineated by Borana herders (inset: the location of study sites within 

Borana zone, southern Ethiopia 
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‘Gaara bisiqa’ (the mountain with Terminalia orbicularis), ‘Kuphi Ergemsa’ (the hills with Asparagus 

africanus), ‘Qaa adee’ (the depression of Salvadora persica) and ‘Bulee aroreesa’ (the area with 

boulders and Grewia bicolor). Other grazing units were named after manmade features, for 

example; ‘Onaa Ungaa’ (the former settlement site of Ungaa), ‘Dhoosa ireesa Chorre’ (the 

depression of Chorre’s grave) or (formerly) prevalent wildlife species such as ‘Basa nyenchaa’ 

(thickets of Panthera leo), Urufee goljaa (the soft soil place of Phacochoerus africanus), while a few 

names were not associated with any features. Within one madda, all grazing units had different 

names, but grazing units with the same name were found in the different maddas.  The use of a 

criterion in naming grazing units were counted independent of whether used as first name or as 

second name in combination with others. Hence, the count of grazing units against the criterion 

used for naming (Table 2) is more than the total number of grazing units mapped in each study site. 

The names are given at the community level and have been in use for generations. Nevertheless 

units have been re-named especially as shown by naming after man-made features such as grave 

sites.   
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Table 2: Criteria used by the herders to name the grazing units  

Criteria Sub-criteria  Sub-criteria local name 

(Examples) 

Number of grazing units 

named after each sub-criteria 

in the respective study sites 

% of units 

named using 

the criteria  

Dirre Golbo Malbe 

Landform Mountain Gaara 4 12 7  

51% 

 

Hill Kuphi 2 8 3 

Slight ground elevations Kukuba, dirra, gooro, 

dudaa 

5 1 2 

Volcanic stones Bulee, carii 3 10 2 

large rock surfaces Qarsa, dhaga, Boralee 5 2 6 

Waters courses Lagaa, malkaa, qaa 5 6 1 

Depressions Dhoosa, dambala, 8 5  

Area between hills Goda, kaarra, dhibu 2  2 

Volcanic crater Booqe 1   

Ant hills Kooba  1  

Soil colour Red Wayaama  1  1 2% 

Black Kooticha 1   

sandy Ramaata   1 

Soil texture (loose) Uruffe   1 

Vegetation Dominant woody species 

 

Extent of woody cover 

Single species names 14 8 11     

27% 
Raasa, badda 2 1 5 

Absence of woody cover Diida 5 6 2 

Manmade 

features 

Previous settlements Onaa, teeso 2    

   9% Cleared patch Ciraa  1  

Burial sites Ireesa 2 3  

Water pans/wells Hara, elaa 7 1 4 

Wildlife 

species 

Name of wildlife species 

(formerly) prevalent in the 

area 

Basa nyencha (Lion’s 

thicket) 

3 2 2 3% 

Natural 

water 

source 

e.g.  spring Maddo  1 1 1% 

 Grazing units with names 

that do not have specific 

meaning  

e.g. Daaga,  3 1 8 6% 

Sum 75 69 59  
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2.3.3 Borana herders’ criteria for characterization of grazing units and seasonal grazing areas 

The Borana herders’ criteria for the characterization of grazing areas can be broadly categorised into 

two: - criteria that relate to physical attributes of the land such as landforms, vegetation and soil 

and those that were not directly related to land physical attributes such as (former) prevalence of 

wildlife species, anthropogenic factors such as water points and previous settlements sites, and 

prevalence of ecto-parasites. The criteria’s use in the characterization was in relation to associated 

grazing properties as detailed below.  

2.3.3.1 Land related physical criteria used in grazing area characterization 

a) Landforms  

Landforms were the main features for differentiating and naming grazing units (Table 2) by the 

Borana herders. The different landforms have differing grazing resource endowments and resource 

properties. These landforms, through their natural occurrences, lead to a specific distribution of the 

resources in the area. Additionally, these resources are available or suitable for access at different 

periods leading to a spatial-temporal heterogeneity of resource availability.  

 

The landforms that differ mostly in resource properties are elevations and depressions. Elevations 

such as mountains and hills are usually used during dry seasons. The herders explained that this is 

due to the presence of grass species such as Themeda triandra (Gaaguroo), Panicum ruspolii 

(Sokorruu) and Heteropogon contortus (Seericha), which are perennial grass varieties that last into 

the dry season. Additionally, leave litter from fodder tree species such as Rhus natalensis 

(Dabobeesa), Pappea capensis (Biiqqaa) and Terminalia brownii (Birreessa), found on some of the 

mountains, adds to the dry season availability of fodder. They further also reported that 

mountains/hills are slower in desiccation relative to low lying areas. Hence, fodder remains 



Chapter 2 Results 

52 

 

relatively greener for longer periods. Furthermore, as these areas are more challenging to access 

due to their elevated nature, they are mostly used after the low lying areas are exhausted. On the 

other hand, slight elevated areas such as gooro (raised and elongated), kukuba or dirra (slightly 

raised areas) were observed to be well drained and herders emphasised the presence of early 

sprouting grass varieties such as Sporobolus pyramidalis (Bukkicha) and Eragrostis sp. (Samphillee), 

and therefore see them as important grazing areas during the early part of the rainy season.  

 

Landscape depressions were characterised based on their shape and water retention capacities and 

are important for the dual purposes of providing water during rainy season and fodder resources 

during the dry season. For example, depressions such as dhoosa or dambala can impound rain 

water, while units named qaa, laga or malka indicate the presence of water courses in the grazing 

unit that flow during rainy seasons and have limited water retention ability. After the rains, these 

places collect rain water but as they dry up quickly, they are the first to be utilized before retreating 

to other water sources such as earth pans and wells. Due to deposits of fertile soil from raised areas 

and its water retention capabilities, these areas support vegetation growth for longer periods. The 

herders described this property as ‘fiil qabdi’, with the literal meaning ‘oil patch on a fabric’ to stress 

the persistence of its vegetation.  Such units often contain patches of perennial grass varieties, 

which also have the ability to withstand repeated grazing and provide fodder into dry periods. 

 

b) Soils 

The herders used the dominant soil colour to identify and aggregate the single grazing units into 

seasonal grazing areas. Further they used a combination of factors such as soil drainage properties, 

extent of woody cover, grass species found and prevalence of ecto-parasites (Table 3) to describe 

the aggregated seasonal areas’ suitability for cattle grazing in different seasons. In each study site 
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the herders aggregated the grazing units into three main seasonal grazing areas. In Dirre, they 

distinguished lafa biye adii (white soil area), lafa kooticha (black soil area) and lafa wayaama (red 

soil area) and in Malbe lafa wayaama, lafa kooticha and lafa raamata (sandy soil area). In Golbo, 

the main areas distinguished were lafa gamooji (the term refers to conducive conditions for 

livestock, the area has greyish soil with black volcanic stones), lafa caari kooticha (dark soil with 

pebbles) and lafa girrisa maansa (sandy with stony grits) (Figure 5). Although it’s acknowledged that 

the soil colour is not uniform across the respective areas, the herders used dominant soil type as a 

common factor to identify the seasonal grazing areas. An important element of the soil that 

determined seasonal grazing was its drainage properties. The drainage property was reported to 

influence vegetation and the fodder types, as well as its quality and availability over time. Soils with 

poor drainage properties, such as lafa kooticha, pose physical challenges during rainy periods. Such 

soils are associated with grass species that can withstand repeated grazing such as Pennisetum 

mezianum (Ogondhicho) and Cenchrus ciliaris (Matagudeesa) supplying crucial fodder into the dry 

seasons. Easily draining soils such as lafa ramata (sandy soils) and lafa gamooji are known for fast 

sprouting grasses for example Eragrostis sp. (Samphillee) Aristida sp. (Bilaa) Sporobolus sp. 

(Bukkicha), hence provide initial fodder to enable livestock recovering from effects of dry periods. 

 

 The herders ranked the seasonal grazing areas’ overall suitability for cattle grazing for each dheeda, 

using combination of these properties (Table 3). However, although they indicated grazing suitable 

of the areas in different seasons, the choice of the individual grazing units does not necessarily 

follow this. While aggregating the grazing units into the seasonal grazing areas, the herders still 

recognized the heterogeneity provided by factors such as landforms and vegetation that are further 

described below.  
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Figure 5 Map of the study sites showing the grazing units aggregated into seasonal grazing areas 
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Table 3: Herders’ criteria for differentiating seasonal grazing areas in the three zones of Dirre, Malbe and Golbo of Borana rangelands 

Pastorali

st 

 zone  

Seasonal grazing 

units   

Herders’ characterization  criteria   

 

Drainage 

Estimate of 

Woody cover 

 Presence of 

ectoparasites 

Main grass species in the area 

mentioned by herders 

Observed dry weight estimates 

of the main grass species 

Preferred season of 

use for cattle 

Cattle grazing 

suitability rank 

Dirre Lafa biye 
adii (white soil 
area) 

 
Very 
good 

Sparse (mukka 

qabdi) 
Moderate tick 
presence 

Chrysopogon aucheri (Alalo)   17.9% All season Most suitable 

Cenchrus ciliaris (Matagudeesa) 8.6% 

Digitaria milanjiana (Hidoo) 0% 

Sporobolus sp. (Bukkicha) 7.7% 

Lafa Kooticha – 
(Black with stone 

pebbles) 

 
Poor 

Moderately 
thick (raasa) 

High tick 
presence, 

other biting 
insects 

P. mezianum (Ogondhicho)   8.5% Dry season 
 

Suitable  

Sporobolus sp. (Bukkicha) 0.6% 

C. aucheri (Alalo), 22.0% 

C. ciliaris (Matagudeesa) 7.8% 

Lafa wayaama 
(Red) 

 
Very 

good 

Very thick 
(guddo raasa) 

High tick 
presence, 

biting insects 

C. aucheri (Alalo)    6.8% Dry season  
 

 
 

Least suitable 

Eragrostis sp. (Samphillee) 2.4% 

C. ciliaris (Matagudeesa) 0% 

Chloris roxburghiana (Hidoo lucoo) 6% 

Malbe Lafa wayaama  

(Red) 

 

Good 

Very thick 

(guddo raasa) 

Moderate  

tick presence 

C. aucheri (Alalo)     6.4% Dry season  Most suitable 

Digitaria milanjiana (Hidoo) 5.7% 

C. ciliaris (Matagudeesa), 2.0% 

Loudetia flavida  (Seericha) 0% 

Lafa kooticha ( 

Black with stone 
pebbles) 

Poor Moderatley 

thick (raasa) 

 

High tick 
presence 

C. aucheri,(Alalo)  5.4%  

Wet season 
 
 

 

Suitable 

P. mezianum (Ogondhicho) 2.8% 

C. ciliaris (Matagudeesa) 1.4% 

Sporobolus sp. (Bukkicha) 11.1% 

Lafa ramaata  

(Sandy) 

Very 

good 

Extremely thick 

(madhee) 

 

Moderate tick 
present 

Sporobolus sp.  (Bukkicha) 4.7%  

Wet season  
 

Least suitable 

Aristida sp. (Bilaa) 3.4% 

Unidentified (Omorafisa) 0.4% 

Eragrostis sp. (Samphillee) 2.0% 

Golbo Lafa gamooji  

(Grey with black 
volcanic stones ) 

 

Good 

Very sparse 

(Diida) 

 

No tick 
presence 

C. aucheri,(Alalo) 3.8% Wet season Most suitable 

Cenchrus sp (Dilaleesa) 2.8% 

D. milanjiana(Hidoo) 4% 

Eragrostis sp. (Samphillee) 2.2% 

Lafa caari 
kooticha (Black 
with volcanic 

stones  ) 

 
Poor 

Extremely thick 
(madhee) 

 
High tick 
presence 

C. aucheri, (Alalo) 11.3% Dry season 
 

Suitable 

C. ciliaris (Matagudeesa) 0% 

Themeda triandra (Marra salaa) 0.6% 

Eragrostis sp.  (Samphillee) 0.6% 

Lafa girrisa 
maansa (Greyyish 
sandy) 

 
Very 
good 

Very thick 
(guddo raasa) 

 
Low tick 
present 

Eragrostis sp (Samphillee). 2.3% Wet season Least suitable 

Sporobolus sp (Bukkicha) 3.2% 

Aristida sp.(Bilaa) 0.2% 

Digitaria milanjiana (hidoo) 0.4% 
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c) Woody vegetation and grass varieties 

When differentiating grazing units based on woody cover, two properties were mainly 

observed: a) extent of woody cover; b) main woody species and their fodder value. Based on 

extent of woody cover grazing areas varied from areas that are/were open (diida), with no 

or limited presence of woody cover, to those with extremely thick woody cover (madhee). 

The herders associated diida areas with a high variety of grass species and suitability for use 

during early wet season, due to presence of early sprouting fodder varieties. According to 

the herders however, diida areas are exhausted uniformly by repeated grazing. Currently in 

the Borana rangelands almost all the units identified with the name diida are bush 

encroached, showing that names are retained even when the unit property changes.  

Increased in woody cover was generally associated with decreased suitability for cattle 

grazing. Extremely thick woody cover impedes herding due to physical challenges to 

movements. Additionally, they can provide habitat for wild carnivores that prey on livestock. 

Some wood species, such as A. melliphera, A. reficiens, A. nubica and A. Senegal were 

singled out as detrimental to grass growth. However, presence of woody species such as 

Grewia vilosa, Grewia tenax and Grewia bicolor was positively viewed because of their 

palatable leaves, both when green and as leaf litter during dry periods. Also these species 

have not been observed to negatively affect grass growth.  Grazing areas with such woody 

cover accompanied by grass undergrowth are preferred for dry season grazing, because 

grass remnants under bushes (called luqiisa) are not uniformly depleted like is the case with 

diida areas. 
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The herders identified grasses as the main fodder for cattle, while other palatable 

herbaceous species supplemented. The herders described fodder varieties in three main 

aspects: those that are soft and easy to ingest (marra laafa), those associated with high 

nutritious value (marra dhama qabu) and others that are ‘sweet’ (marra miyaa). Herders 

associate these properties with selection by livestock when feeding, and based on this 

classified fodder for cattle into categories of very desirable, desirable, partly desirable and 

undesirable fodder (details in Appendix 2). The distribution of fodder species was associated 

with soil properties which were also used when aggregating grazing units into seasonal 

grazing areas. It was in this respect that we conducted vegetation assessment in the 

seasonal grazing areas to understand the relationship between fodder varieties mentioned 

by the herders and their relative abundance in estimated dry weight in the respective areas. 

The assessment showed that most of the grass species mentioned by the herders do occur in 

the respective seasonal grazing areas assessed. However, a few grass species said to be 

found in some areas were not observed during the assessment e.g. Digitaria milanjiana 

(Hidoo), Cenchrus ciliaris (Matagudeesa) and Loudetia flavida (Seericha). 

 

The assessment also showed that the seasonal grazing areas differed in their estimated dry 

weight proportion of the fodder categories (Figure 6a-c). The Spearman’s correlation (in 

SPSS version 20) showed that all the seasonal grazing areas in Dirre were positively 

associated with higher proportion of desirable fodder varieties at 90% confidence interval, 

with lafa biye adii significant at 95 % confidence interval (Figure 6a). Malbe’s lafa wayaama 

and Golbo’s lafa gamooji were the only ones associated with high desirable fodder varieties 

(at 90% confidence interval, (Figure 6b and c) in these sites. The correlations between the 
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proportion of the desirable fodder to the seasonal grazing areas were generally weak, with 

the rho values ranging from 0.27 – 0.3. This can be attributed to the small sample in relation 

to the expansive grazing areas and the existing heterogeneity. However, our observations 

were consistent with the herders’ cattle grazing suitability ranking of seasonal grazing areas 

(Table 3).   
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2.3.3.2 Non-land related criteria for grazing area characterization  

a) Prevalence of ecto-parasites  

Ecto-parasites that mainly featured in grazing area characterization were ticks (Dermacentor 

sp.) and some biting insects. The herders associated tick occurrence with certain soil types 

and biting insects with sub-humid areas around mountain slopes particularly during the 

rainy seasons. Ticks were viewed as disease causative agents and grazing in areas with high 

prevalence was therefore avoided. Lafa kooticha areas were characterized as the most tick 

infested area, with lafa gamooji of Golbo recognized for the absence of ticks. They further 

pointed out that the absence of ticks in gamooji area motivated livestock movements to the 

area especially during the wet season. They also observed that areas with long time 

presence of settlements are more likely to have higher prevalence of ticks. Biting insects, 

viewed as irritants that affected feeding, were mainly associated with parts of Dirre with 

proximity to sub-humid mountains, where grazing during time of insect prevalence is 

avoided.  

 

b)  Formerly prevalent wildlife species  

A few of the units bore names of certain wildlife species, indicating that these were or are 

prevalent in the area. The herders associated grazing units named after wildlife herbivores 

with good grazing for livestock, while those named after carnivorous species are often 

densely bushy and livestock grazed in them faces risk of predation.  
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c) Anthropogenic factors  

Man-made features were used in characterising grazing units that got their identity from 

human activities. Examples are units called hara, which indicate the long-term presence of 

hand dug earth pans in the unit.  Such grazing units that also provide water access attract 

more livestock during the wet season because they are the initial choice before other 

permanent water sources are accessed.  Abandoned settlement sites (onaa/teeso) are used 

to characterize grazing units. In these units, the vegetation is influenced by the nutrients 

from accumulated manure. The herders associated the grass variety Cynodon dactylon 

(sardo/arda), which is a preferred dry season fodder, with abandoned settlements sites.  

2.4 Discussion 

 

The purpose of this study was to obtain an understanding of pastoralists’ perception and 

mental representation of their grazing areas at a scale relevant to their grazing use. It brings 

to light the differences that the pastoralists perceive and that they consider important in 

their livestock production endeavours and resource management practices. It locates these 

differences in resource availability geo-spatially. This is important based on the 

conceptualization that pastoral production environments are a social-ecological system with 

close interdependence between social and ecological aspects. Hence, neither the ecological 

system nor the social system can be adequately understood without understanding the 

linkages between the two (Berkes & Folke 1998; Folke 2006; Ostrom 2009). This also means 

that in such a system, the ecological characteristics of the territory are highly dependent on 

the human decisions and active management practices in which herders with their animals 

continuously shape the landscape.  
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The grazing area differences perceived by the pastoralists are of importance because 

pastoral livestock production relies on the use of heterogeneous resources. Hence, the more 

heterogeneity the pastoralists perceive in the grazing areas the more possibilities they have 

for selecting suitable areas at respective times (Kaufmann 2007). Pastoralists ideally make 

best use of the rangelands’ transient resources by selecting areas with fodder that is above 

the average available within the rangeland (Kratli et al. 2013; Schareika 2001; Breman & de 

Wit 1983).  This underscores that knowledge on the spatial location and the characteristics 

of the specific grazing areas is crucial for their grazing management as well as the ability to 

communicate the same within their communities.  

 

Our approach made use of this spatial knowledge to capture how the Borana pastoralists 

differentiated their rangelands into grazing units with identifiable borders. Towards this 

endeavour, the use of Google earth images acted as visual prompt to locate and demarcate 

the individual units using the visible features, while the communities own mental maps of 

the area provided the details that distinguished the areas. The mapping process showed that 

there is consensus among the Borana pastoralists about the location and characteristics of 

the grazing units. In all the six madda, herders managed to map out the entire area based on 

their mental representation of the areas aided by the visual markers from the Google earth 

image. The single grazing units were different in sizes, ranging from 3 to over 100 km² and 

on average ranged from 14km² for Dirre to about 50 km² for Golbo. The difference in sizes of 

the grazing units in the respective areas might be a reflection of the areas’ intensity of use. 

The herders from areas assumed to be under higher pressure such as Dirre identified smaller 

grazing units, which is a possible adaptation to the reduced grazing spaces. This also suggests 
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that it is possible for the larger units to be further delineated into smaller constituent units 

as their use intensifies. Studying Komi and Taz Nenet pastoralists, Istomin and Dwyer (2009), 

argued that detail richness of the mental maps depended on individuals’ familiarity with the 

area and the communities’ resource use system. For instance, they observed that the non-

migratory Taz Nenet herders conceptualized the grazing areas as distinctive regions with 

names and clear boarders distinguished by specific features such as water sheds, while the 

migratory Komi herders had detailed mental representations of long stretches of areas along 

their migratory routes. This also relates to the observation that objects that previously 

appear similar are perceived differently as additional traits are recognized (Kaufmann 2007). 

The recognition of more differences increases the variability perceived which increases the 

selection intensity of the areas (ibid). Such mental maps of the perceived differences are 

important for planning and executing daily and seasonal livestock herding. Herding activities, 

backed by detailed knowledge of the grazing resources, has been argued to significantly 

increase feed intake by exposing livestock to areas with different grazing properties at 

different times (Meuret 2014a; Meuret 2014b; Schlecht et al. 2006; Turner et al. 2005).  

 

Further, the recognition of the differences combined with the assigning of unique names to 

each grazing unit creates a common understanding of resource distribution among the 

community. Given that livestock grazing is a communal activity, a common understanding is 

important for communication of fodder use arrangements, such as deferment of sections of 

the rangelands; a common practice by pastoralists (Niamir 1990). At household level, this 

knowledge and the ability to communicate it is needed on a day to day basis because 

livestock herding does not involve the herder alone, but also includes senior people at home 
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who provide guidance on which grazing areas the herd should access (see also Butt 2011). 

Apart from this intercommunal sharing, there is intergenerational transfer of this knowledge 

which has also been observed among other pastoral and non-pastoral communities 

(McKenna et al. 2008; Oba 2012; Aswani & Lauer 2006). 

 

The characteristics used in naming of the grazing units are influenced by their physical 

properties that are visually recognised, so that their position can be located. Also since the 

names are often intergenerational, most of the features are permanent, with the exception 

of some that relate to vegetation and wildlife species whose occurrence was observed to 

have changed overtime. Importantly, the features such as landform, soils and vegetation 

used in grazing area characterization relate to their influence on fodder availability.  Similar 

findings were reported by Krohmer (2010) among the Fulani herders where different 

habitats are associated with fodder types and suitable time of access. These observations 

also relate to the relational aspects of resources (Bathelt & Glückler 2005) where the users 

identify features based on their utility for the livestock grazing in respective seasons. 

Furthermore, Bateson (1983) also argued that the differences regarded important are 

recognized and would get on to the map; in this case the differences that matter are those 

related to grazing use. The herders’ spatial representation of the various features and their 

associated resources are important for them to keep track of the status and possible 

changes in resource properties.  

 

The Borana herders used a combination of different area properties to determine the 

suitability of grazing areas for cattle during different seasons. This suitability ranking reflects 
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the potential of the area in enhancing livestock’s productive performance. The pastoralists’ 

perceived grazing suitability of the seasonal grazing areas was observed to match with the 

proportion of desirable fodder species encountered during the assessment. Seasonal grazing 

areas in Dirre, despite having high human and animal population pressure, had the highest 

presence of desirable fodder species. The dry weight proportion estimates for the fodder 

species in the seasonal grazing areas confirmed the prevalence of many, but not all, of the 

main grass species the pastoralists associated with the respective areas. Some species 

mentioned by the herders to be prevalent obtained 0% in the dry weight proportion results. 

One reason for this is that the method only considers the three most prevalent species, 

which means that a species that may have made it to the 4th rank was not included in the 

estimation by the method despite its prevalence.  

 

The mental mapping approach adopted by this study has generally been observed to be an 

important tool in visualizing spatial aspects of human-environment connections that are 

otherwise not easily discerned by an outsider (Rowley 2013; McLain et al. 2013). The 

integrating of such community participatory maps into GIS software provides an avenue for 

converting indigenous knowledge into a form that can easily be communicated  to policy 

developers at various levels (Rowley 2013; Denniston 1994). This approach is important in 

overcoming the challenges associated with incorporating of the livestock keepers knowledge 

in decision making processes such as those aimed at enhancing resilience to climate 

variability in arid and semi-arid rangelands (IIED 2013). Such participatory maps can also 

capture community perception of threats to the rangeland, the approach can synergize with 

other efforts that aim to involve local communities in range resource monitoring and 
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conservation (Oba & Kaitira 2006; Roba & Oba 2009). Although it remains challenging to 

include aspects of social perceptions and histories in the representations of mental maps 

(McLain et al. 2013), the interpretive quality of such maps make them an important tool to 

understand the landscape views and environmental connections of the local people that are 

otherwise difficult to discern (McLain et al. 2013; Soini 2001). 

 2.5 Conclusion 

 

In this study we used participatory mapping with pastoral communities to understand their 

differentiation and characterization of grazing areas. This differed from previous rangeland 

classification techniques, which mainly used climatic zonation and vegetation differences as 

the basis for classifying rangelands. Through the use of a participatory method, which 

employed visual satellite image of the grazing areas, it was possible to depict part of the 

community’s mental maps of their environments as geospatial maps. To the herders 

therefore, rangelands are not just expansive grazing areas, but made of entities with names, 

and specific resources that vary in availability and quality over time. Also, besides being 

markers used for visual recognition of the grazing units, the unique combination of 

characteristics such as landforms, soil types and vegetation types are seen as determinants 

of the grazing resource properties. The pastoralists’ ranking of suitability of grazing areas 

matched with the presence of desirable fodder species found through ecological 

assessments.  

 

The characteristics observed by the pastoralists are differences that matter and are 

presumed to be those that are important in their grazing management practices. We 
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propose that rangeland classification and characterization based on pastoralists’ own criteria 

form a better basis for understanding pastoral use of the grazing areas and their related 

decision making. Such knowledge is of importance since in these social ecological systems, 

the ecological sustainability is highly dependent on the human decisions and active 

management practices. The use of the GIS tools transforms the herders’ ‘mental maps’ into a 

‘living’ document onto which information can be added to enrich it further or make 

amendments where needed. Since it can easily be shared, it also enhances knowledge 

integration between the local communities and development planners and can promote 

ownership of projects based on community appreciated rangeland values and use 

preferences.  
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3. Responding to mobility constraints: Recent shifts in resource use practices 

and herding strategies in the Borana pastoral system, southern Ethiopia
2
 

 

 

Abstract  

In the pastoral systems of arid and semi-arid rangelands, livestock mobility is an important 

production strategy. In the Borana pastoral system of southern Ethiopia, mobility pattern has 

been affected by variety of constraints posed by climatic variability and anthropogenic 

pressures. This chapter investigates the changes in mobility practices of the Borana 

pastoralists by comparing rangeland use in three different zones (Dirre, Malbe and Golbo) 

characterised by different space constraints. We adopted a multi-scalar approach that allows 

zooming in from community level regulations to individual household decision making. It 

starts with participatory rangeland mapping to understand the communal rangeland 

organization. Using these community developed rangeland maps, grazing itineraries of 91 

cattle herds were determined in a retrospective manner by seasonal grazing calendar 

interviews. These were complemented with real time assessment of 3 other herds using GPS 

tracking to gather detailed information on daily mobility. The results revealed varied levels of 

mobility constraints within and between the different zones, to which the communities cope 

by reorganizing the grazing spaces into areas with designated period of access. Despite the 

reorganization, regular herd movements are severely constrained. In Dirre, with the severest 

space restrictions, 50% of the herds continuously grazed approximately within 5km radius 

around their home-bases. Seasonal mobility using satellite camps (foora) is only practiced in 

Golbo, while in the other two zones this was banned by the communities to reduce 

competition. In all the zones movement outside the herd owners’ administrative area of 

residence has been reduced to escape mobility, ‘baqa’ (to flee); instead of the formerly 

common ‘godanna’ (to move). We conclude that the severe space constraints impede the 

fundamental herd mobility to meet livestock nutrient requirements and are assumed to affect 
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resilience of the herds and the rangelands, especially under the projected increase in rainfall 

uncertainties in the Eastern African rangelands.  

 

3.1 Introduction 

 

According to the ‘new’ ecological paradigm, strategic mobility is viewed as an adaptive 

strategy that pastoralists use to harness rangelands’ characteristic biomass variability for 

livestock production (Ellis & Swift 1988; African Union 2010; Kratli et al. 2013). This thinking is 

premised in the understanding that rangelands’ primary productivity is driven by non-density 

dependent stochastic factors, mainly variability in rainfall, that results in high spatial and 

temporal differences in distribution of grazing resources (Behnke & Scoones 1993; Ellis & Swift 

1988; Vetter 2005). This variability is what pastoralists track through livestock mobility and if 

practiced with the required flexibility, strategic mobility has several advantages. It  promotes 

efficient use of grazing resources (McCabe 1990; Niamir-Fuller & Turner 1999) and has been 

argued to mitigate vulnerability to hazards such as droughts, ethnic conflicts and diseases 

(Bassett & Kone 2006; McCabe & Ellis 1987; McCabe 2004; Swallow 1994). Importantly, in the 

current climate change adaptation debate, pastoral mobility is regarded an important 

adaptive measure to meet livestock nutrient requirements under the forecasted increase in 

levels of rainfall uncertainties in the Eastern African rangelands (Leslie & McCabe 2013; Kratli 

et al. 2013).  

 

However, particularly in the Borana pastoral system of southern Ethiopia, herd mobility has 

declined in recent past due to confluence of several factors. This include; loss of substantial 

part of their grazing lands to other pastoral ethnic groups (Kefale 2010; Helland 2006); 

conversion of pasture lands to crop cultivation, private enclosures and settlements that are 
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fuelled by population increase (Desta & Coppock 2004; Tache 2013); state and donor 

supported programs that have disrupted the traditional resource management system 

through ill designed development initiatives (Homann et al. 2008a). The pastoralists respond 

to these grazing area constraints through measures such as fodder deferment practices that 

involve reserving parts of the rangelands for dry periods and setting up of enclosures for 

calves and weak herd members (Homann 2005; Oba 1998; Tache 2013).  

 

Understanding the constraints that affect mobility patterns is important to improve our 

knowledge of herder level responses to changes in fodder availability due to anthropogenic 

and climatic pressures  that affects most of the arid and semi-arid rangelands (Turner et al. 

2014). To this end, this study contributes to an improved understanding of pastoral mobility 

practices by investigating the variation in pastoralists’ mobility strategies to varied levels of 

space constraints within the Borana pastoral production system. The chapter also makes 

methodological contribution towards the study of pastoral mobility by employing a multi-

methods approach that involve the use of pastoral defined grazing units for finer scale 

analysis of mobility.  To do so, we analysed the current mobility strategies in three Borana 

pastoral zones of Dirre, Malbe and Golbo using participatory rangeland use analysis, seasonal 

grazing calendar interviews and real time GPS tracking of cattle herds with three main 

objectives i) to illustrate the Borana pastoralists’ organization of grazing areas and communal 

access regulations in the three pastoral zones with differing levels of constraints, ii) to 

elucidate livestock mobility strategies between and within the three pastoral zones iii) to 

understand the determinants of pastoralists’ grazing mobility in the Borana rangelands.  
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The next sections of the chapter are structured as follows: We first present a brief recap on 

methods used in the study of pastoral mobility, then provide some background on the Borana 

pastoralists’ resource governance and current challenges facing livestock mobility in the 

system. Later the methods for data collection are outlined followed by the results, which are 

discussed in the context of implications for livestock fodder availability in the changing grazing 

spaces and impacts of constrained pastoral mobility on pastoralists’ environmental 

management practices.  

3.1.1 Methods in the study of pastoral mobility 

 

Early attempts to understand pastoral mobility were conducted by anthropologists (e.g. 

Bassett 1986;Stenning 1957) mainly using direct observations and interviews with herd 

owners. These studies, focusing on the domestic organization of the communities, succeeded 

in establishing principles behind pastoral migratory movements. However, they were 

criticized for; use of broad geographical scales that masked complex decision making 

processes that informed herd mobility, lack of clarity on mobility timings and were limited on 

the use of pastoralists’ environmental perceptions  (Young et al. 2013). Challenging these 

coarse scale studies, Turner and Hiernaux (2002) advocated for finer scale efforts that take 

advantage of detailed herder knowledge, supported by the use of contemporary technologies 

such as Global Positioning System (GPS) to create a deeper understanding of pastoral mobility 

practices.  

 

Consequently, through these integrated methods, the subject of pastoral mobility has been 

studied with increased precision in the past decade. For example studies by Turner et al 

(2005), Turner and Hiernaux (2002), Coppollilo (2000) Adriensen and Nielsen (2002; 2005) 
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used GPS technologies to quantify mobility types and provided a refined understanding of 

livestock grazing distribution by triangulating this information with herder accounts. Other 

studies, combining use of GPS tracking and observation of livestock grazing behaviour, 

detailed seasonal livestock movements in relation to biomass availability in different seasons 

for better understanding of livestock grazing pressure around pastoral settlements (Moritz et 

al. 2010; Butt 2010). Also using GPS and herder interviews Schlecht et al. (2011; 2006) 

elucidated livestock grazing distribution and its implication for nutrient recycling through 

livestock excrements in agro-pastoral landscape.  

 

While the majority of the above mentioned studies contributed highly to our understanding of 

herd mobility in agro-pastoral systems in West Africa; their lessons cannot be readily applied 

to the pastoral systems in Eastern Africa due to the differences in the production system and 

the production environment. As observed by Young et al (2013), it is important that the 

understanding of pastoral mobility practices is guided by what different parts of grazing areas 

offer livestock in the different seasons, particularly from the pastoralists’ perspective. In the 

Borana pastoral system, although previous literature e.g. Homann et al (2008b), Helland 

(2002), Bassi (2002) and Desta and Coppock (2004) highlighted the decrease in livestock 

mobility, we lack an in-depth understanding on how mobility strategies have been affected 

and how pastoralists have adapted their resource use to the prevailing changes in their 

production contexts. This study investigates herd mobility comparatively in three different 

zones (dheedas) and uses a spatial and temporal scale relevant to the mobility decisions of the 

herders.  
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3.1.2 Borana pastoralists’ resource governance and mobility practices  

 

In this section, we give a short overview of the Borana resource governance, based on the 

findings by Cossins and Upton (1987), Helland (1982), Coppock (1994) Oba (1998) and 

Homann (2005). The Borana resource governance is based on pastoral zones called dheeda 

that encompass smaller resource management units referred to as madda (Coppock 1994; 

Helland 1982). There are five dheeda, namely Dirre, Gomoole, Wayaama, Malbe and Golbo 

(Oba 1998) in the Borana region (Figure 1). In the Borana territory  access to pasture was open 

to all, but access to water differ with source types (Bassi 2002). Water from surface runoffs 

(lolaa) impounded in depressions scattered within the grazing area are accessed in a similar 

way as the pastures (Helland 1982), while water in pans, hara, are accessed and regulated by 

villages through a designated water manager (abba herega). Similarly, access rights to waters 

from the wells (ela) are primarily held by clans that excavated it (konfi) and those who 

contributed labour towards the excavation (Helland 1982; Watson 2003).  

 

Due to variations in rainfall and other biophysical properties, the Borana rangelands display 

high variability in grazing resources distribution over space and time (Coppock 1994; Cossins & 

Upton 1988). The central parts of the rangelands (Dirre dheeda) were endowed with 

permanent traditional deep wells, tula, and perennial grasses while the peripheral zones to 

the East and West (Wayaama, Malbe, and Golbo dheeda) were characterised by limited water 

supplies. The Northern part, Gomoole, is a sub-humid area that mainly acted as dry season 

refugia (Oba 1998). The Borana pastoralists lived a semi-sedentary lifestyle with permanent 

settlements mainly located in the central parts of the rangelands. Access to the different parts 

of the grazing zones was managed through division of livestock into milk herd (haawicha) and 
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dry stock (foora
3). While the haawicha herds stayed close to the settlements, the foora herds 

moved to peripheral zones of the territory, covering a radius of up to 40-45km (Helland 

1982;Oba 1998). The foora herds retreated to the settlements areas when surface water 

sources were exhausted. This method of resource use shifted pressure between the different 

parts of the rangelands enabling the settled areas to replenish and also provided access to the 

peripheral zones that contained grazing units with livestock performance boosting properties 

(Homann 2005;Oba 1998). With these resource governance mechanisms, the Borana pastoral 

system was once regarded a model of pastoral production in east Africa (Cossins & Upton 

1987). 

 

However over the last decades, there are a number of changes that occurred in the Borana 

rangelands which adversely affected the resource management system. A major event that 

interfered with the system was the Land Reform Proclamation Act of 1975, which divided the 

rangelands into Pastoral/Peasant Associations (PA) for administrative purposes. Although the 

divisions mainly followed traditional madda borders, it resulted in parts of same madda falling 

into different PAs (Kamara et al. 2004). The main challenge was that the rights to grazing 

resources were redefined to be based on PA membership and mobility across was with 

permission from the PA administration (Helland 2002). This imposed restriction on access to 

grazing resources outside the madda, jeopardizing the traditional seasonal mobility practices. 

Also increased violations of grazing and water management regulations were reported as the 

traditional authority was usurped by the newly created PA administrations (Kamara et al. 

2004). 

                                                           
3
 The term also spelt as ‘forra’ is generally used to describe herd movements that are not accompanied by 

households 
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These challenges were further compounded by population growth, which resulted in 

settlement expansion into the former peripheral zones, particularly following the 

development of permanent water sources (Homann et al. 2008a). This was aggravated by loss 

of significant amount of grazing areas to other ethnic groups following regime change in the 

early 90s (Helland 2002;Kefale 2010). Parallel to this, bush encroachment has adversely 

affected grass availability in most parts of the rangelands, reducing the overall grazing 

potential (Angassa & Oba 2008; Coppock 1994; Cossins & Upton 1987; Dalle et al. 2006; Oba 

et al. 2000).  

3.2 Methods 

3.2.1 Study area 

We conducted field research among the Borana pastoralists of southern Ethiopia from 

December 2012-February 2014. The area is predominantly arid and semiarid and rainfall is 

bimodal. Based on this bimodal rainfall, the Borana pastoralists divide their year into four 

seasons:- the long rainy season (ganna) that occur between April-June, cold dry season 

(adoolesa) which runs from July-September, short rainy season (hagaya) occurs from October-

November and hot dry season (Bona hagaya) from December-March (Coppock 1994; Cossins 

& Upton 1987; Helland 1982).  Intermittent showers called furmaata can occur outside the 

expected rainfall periods.  

3.2.2 Data collection 

Data collection was undertaken in three Borana pastoral zones (dheeda) of Dirre, Malbe and 

Golbo (Figure 3). From each dheeda two neighbouring madda were selected. We adopted a 

methodological approach that allows zooming in from communal grazing area organization 

level to individual herd daily grazing mobility. The method consists of a sequence of a) 
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participatory rangeland use analysis, b) seasonal grazing calendar interviews and c) real time 

tracking using GPS devices. For the participatory rangeland use analysis, in each study site 8-

10 knowledgeable elders and experienced herders were selected with support of village 

headmen (abba olla). The group discussions were conducted using the native language of the 

participants; afaani Borana. Using satellite images of the madda, the participants indicated 

the location and extent of all grazing units, villages and water sources resulting in a 

community developed grazing area map. The aim was a) to understand how at the community 

level the rangeland is divided into grazing units and categorised into temporal grazing areas 

and how access is regulated, b) to obtain a representative sample of herds to find out their 

individual herd movements and c) to understand daily spatial possibilities of herd movements 

and also cross checking with the information obtained under a and b above.  

 

The community grazing area maps were then used to locate the individual herd movements, 

where over 16 months (five seasons) of retrospective cattle grazing itineraries were obtained 

using seasonal grazing calendar interviews. A total of 91 herd owners were interviewed to 

learn about the variety of individual herd movements and to find typical pattern in each area. 

Selection of the respondents was through stratified and random sampling. Stratification was 

achieved by using administrative levels where each madda or PA is divided into three sub-

units called reera comprising a number of villages. We obtained household lists from the PA 

offices and sorted them into different cattle herding units (karra) with support of PA 

representatives and community elders. These names of the karra owners were then 

separated into the respective reera and 5 karra were randomly selected from each reera 

making a total of 15 from each madda. Through discussion with the community elders, 
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representative karra sizes in the zones identified for interviews were those with 20 - 100 

heads of cattle4. 

 

In the seasonal calendar interviews, the herders systematically narrated where their herd 

grazed over the past 16 months up to the time of the interview, using the Borana traditional 

calendar and the grazing area map as references. The grazing itinerary recorded during the 

interviews covered 480 months cumulatively (30 herds x 16 months) for each study site.  

Information obtained include: names of the grazing units accessed by the herd, reason for 

selecting the grazing unit, duration of stay, whether the herd was accompanied by household 

when moving or as foora and reason for leaving the grazing unit were obtained. In cases 

where the selected herds were split during the period of the interview, the itinerary of the 

main herd section was documented. 

 

To understand the grazing strategies at the individual herd level, real time grazing itinerary of 

cattle herds were recorded using herder carried GPS devices.  Trackstick II GPS devices (by 

Telespial Systems Inc.) were selected due to its portability and use of dry cells that can easily 

be replaced by the herders. The herders to carry the devices were identified with support of 

village elders based on their herding experiences reliability and herd size of about 20-100 

heads of cattle. Initially we began by tracking nine cattle herds (three from each of the study 

sites). However, due to challenges posed by the tracking devices, the data reported in this 

study are from three cattle herds (one from each of the three study site), that were 

consistently tracked for a period of 12-14 months. In Dirre the tracked herd belonged to Galm 

                                                           
4
 According to the community, 20 heads of cattle are minimum herded separately while over 100 heads are often 

split into separate herding sections. Cattle are herded in units called karra 
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Uka. The herd size was about 50 heads of cattle and based in Madhacho madda. The herd 

tracked from Malbe belonged to Faala Arii. The herd size was about 30 heads of cattle and 

based in Haraweyu madda. In Golbo the herd tracked belonged to Kushuna Guyo who herd 

jointly with three other families and the herd consist of about 70 heads of cattle. The GPS 

devices were carried throughout the herding day by the herder by fastening onto the belts. 

The herders were left with batteries for replacements and monthly visits were conducted to 

download the data and also interview the herders on the grazing itineraries. The GPS tracks 

were later displayed on Google earth image and then overlaid with the grazing area map and 

used to conduct further interviews with herders to clarify aspects of the observed grazing 

itineraries.  

3.2.3 Data analysis 

In each study site, the population density was estimated in persons per Sq.km using the 

population records available at respective PA offices5 against the total areas mapped. The 

grazing space categorizations into temporal use areas done on the grazing units maps were 

digitized and geo-referenced in ArcGIS 10.2. The proportions of grazing areas in each use 

category were computed from this digitized area mapped.  Settlement density was calculated 

by dividing the total area mapped per site with the number of villages recorded in each site. 

This provided an indication of the grazing spaces available to the herders in the respective 

villages and levels of constraints. The grazing use regulations were also described.  The types 

of mobility strategies practiced were identified from the 91 seasonal calendar interviews. The 

average number of months each herds spent in the respective grazing area was computed and 

the significance of the differences tested using one way ANOVA in SPSS version 20. To 

                                                           
5
 This population data seem to be an underestimation, but we used it due to lack of other better sources  
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understand the determinants of mobility decisions we computed the cumulative number of 

times a given reason was mentioned by the herders in the total grazing unit changes reported. 

The reasons were categorized into: environmental and social, and analysed using multiple 

response function in SPPS version 20 and the percentage number of times a reason was 

reported was assumed to indicate its level of importance.  

 

The herd itinerary data tracked using GPS were analysed using Touratech-QV5 software to 

obtain the daily grazing distances covered by each herd. The mean daily grazing distances for 

each herd were computed. The longest grazing radius for each month was also estimated by 

displaying the itineraries on Google earth image.  The grazing itineraries were separated into 

watering days and grazing only days by displaying each track on grazing area map and the 

days the herd visited any of the already geo-referenced water points identified. The mean 

daily grazing distance for the watering day and grazing only days were calculated and the 

differences tested using independent sample t tests. To identify the influence of various 

factors on the grazing itinerary of the herds the GPS data was separated into dry season and 

wet season. The wet season GPS tracks included seasons of ganna (long rains April to June 

2013) and hagaya (October-November 2013). The dry season tracks covered Bona hagaya 

(hot dry season) which included December 2012-March 2013 and December 2013-Mid Feb 

2014), and Bona adoolesa (cool dry season) from July 2013-September 2013).  The data was 

converted into point density maps in ArcGIS 10.2 and the pattern displayed on the grazing 

area map. These point density images were interpreted by triangulating with the herder 

monthly interviews that detailed reasons for unit changes. 
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3.3 Results  

The results are organized into three main sections. In the first section we present grazing 

areas categorized according to access times and current grazing access regulations in each 

study site are presented. The second part details how herders applied varied mobility patterns 

to exploit the categorized grazing areas and the third focuses on determinants of grazing 

mobility decisions both at seasonal and daily levels.  

3.3.1 Grazing spaces and access regulations in the Borana rangelands 

The estimated population densities in the study zones of Dirre, Malbe and Golbo were 7.1, 3.6 

and 3.2 persons per km², with grazing area per village being approximately 15.4, 37.2 and 

94.2km² respectively. The communities divided these grazing spaces into categories each with 

designated time of access (henceforth referred to as ‘temporal use areas’). A total of four 

temporal use areas were identified in the study sites: year round use, wet season use, dry 

season areas and calf reserves. According to these arrangements, over 70% of grazing zones in 

Dirre and Malbe, and 50% in Golbo were under year round use (Figure 7). Less than a third of 

the total areas in each study site were dry season areas while wet season grazing area was 

only reported in Golbo. Areas used as calf reserves ranged between 1-6% in the study sites 

(Figure 7).  
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This resource use system relies on rainfall amounts and distribution in the area. For instance, 

the herders noted that while over the past 2 years (2012-2013) the system worked well, this 

was not the case in 2011 due to lack of rainfall. Another important aspect is related to 

adherence to access regulations by the users because the temporal use areas are not fenced. 

Each community member has the mandate to guard and report breach and the herder who 

breached the regulations were fined 500 Ethiopia Birr per incidence following sanctions 

endorsed by the customary institution, the gada, which is in practice for the past 5 years. 

 

Participatory rangeland use analysis with the herders further revealed that, in all the study 

sites, the herders only had automatic right of access to the temporal use areas within daily 

Figure 7 Grazing units map of the study sites showing the location and proportions of the different temporal 

use areas in the respective study sites 
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grazing reach from their settlements. Access regulations to areas not within daily grazing 

reach differed between the sites. In Dirre and Malbe, although the temporal use areas were 

all within daily grazing reach from the existing settlements, there are some villages that lacked 

the necessary proximity to dry season areas and could therefore not access. Traditionally 

access to such areas was possible through the use of foora, which allowed access distant 

grazing areas as the household remained sedentary, but the practice was disallowed by the 

communities in Dirre and Malbe. The herders explained that the ban on use of foora was 

implemented to reduce competition for the limited dry season fodder supplies. The herders 

from these zones were only allowed to use foora when rainfall in their area was not 

favourable and in this case can only join existing settlements but not establish camps where 

they preferred. Contrary to these zones, in Golbo we found that use of foora to access the wet 

season area and most of the dry season areas are still allowed. The dry season areas of Golbo 

are accessible only when the borehole waters are opened for access. A summary of water 

source types in the zones is provided in Table 4. 

 

In Malbe, in response to the restriction on the use of foora, herders devised a unique grazing 

area use strategy. They classified the year round use areas into two: - i) areas close to 

mountain ranges to the North and South of the madda referred to as ‘foothills’ and ii) low 

lying areas to the west called ‘Diida’. Access to the areas is through the establishment of two 

settlement types: main settlement (around the foothills) and subsidiary settlement (in Diida). 

Herders establish these extra settlements by dividing their families into separate household 

units. The herders reported that the practice was motivated by the need to explore variability 

in grazing resources given the restriction of foora. The areas at the foothills have better water 

supplies and desiccate much more slowly and also some of the hills act as dry season reserves. 
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On the contrary, Diida area was associated with limited water supplies and desiccates 

relatively faster but it enhances livestock reproductive performances during the wet season. 

The herders noted that this practice enabled them to access grazing in both areas by shifting 

their livestock between the two settlements. 

 

Table 4 Types and number of water sources in each study site 

Water source type Source identity Dirre Malbe Golbo 

Permanent water 

sources 

Ancient deep wells (tula) 4 clusters* 0 0 

 Crater wells 0 0 2 clusters 

 Springs (on mountaIns) 0 2 0 

 Boreholes (with motorized 
pumps) 

0 2 2 

 Water pan (that lasts year 

round) 

 

0 1 0 

Seasonal water 

sources 

Water pans (lasts from a few 

weeks to 2-3 months 

12 11 6 

 Rock catchments (lasts a few 

weeks)  

1 1 1 

*Cluster refers to several wells dug close together along depressions or floor of craters 

 

3.3.2 Mobility patterns in the different grazing space contexts  

 

The analysis of the retrospective grazing itinerary of the 91 cattle herds revealed that herders 

practiced three main cattle mobility types that were classified as daily, seasonal and escape 

mobility. These mobility types differed in their purpose and geographical extent. Daily 

mobility is the everyday departures to the pasture and return to the settlement in the 

evening. This practice of returning to the settlement at the end of the grazing day restricts the 

daily mobility distances. Seasonal mobility involves moving the herds (as foora) to areas 

associated with productive performance boosting, particularly during wet season and later to 

dry season reserves. The herders reported that seasonal mobility is crucial for enhanced 

weight gain and mating frequency. A herder from Golbo for instance observed “yoo waaqi 
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roobu, gamoojiti godanna, rimaafi gabinna fudhacu” (“when it rains we move to gamooji 

area, to “collect” livestock weight gain and pregnancies”). He further adds “lafti gamooji, 

daraa marra qabdi, waana aka burate, asura, qaduu, ka gelgedana - horiini yoo marra waliini 

nyatu hinadhu, hurre anani bae amale gabataa’’ (“the gamooji area has other nutritious 

plants we call ‘extras’ to the grasses such as Cucumis sp., Crotalaria verdocourti and Cadaba 

sp. (salty plant), which when fed on together with the grasses prevent salt deficiency, 

increases milk yield and enhances quick weight gain”).  Escape mobility on the other hand 

involved moving the herds to evade hazards. The direction and distance travelled depends on 

geographical extent of the hazard being avoided. The herders distinguished this type of 

mobility using the term ‘baqa’ (‘to flee’) as opposed to ‘godanna’ (to move) in case of 

seasonal mobility.  

 

The herders from the different study sites spent varied amount of time in the respective 

temporal use areas. Although all the 91 herds spent part of their grazing time in year round 

use areas, those from Dirre spent significantly longer time here while those from Golbo spent 

the shortest (Table 5). The time spent by herds from the three study sites in the dry season 

areas were not significantly different. However, 80% of Golbo herds accessed the dry season 

areas compared to about 50% of Dirre and Malbe. Also in Golbo, 50% (n=15) of the herds 

spent part of their grazing time in the wet season for performance boosting, while herds from 

Dirre and Malbe lacked such opportunity. The time spent by the herds outside their own 

madda was not significantly different between the sites, but about 60% of Malbe herds, 

compared to 19% and 33% of Dirre and Golbo herds respectively, spent time in other madda 

due to below average rainfall reported during part of the study period.  
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Table 5 Type of mobility and the average number of months spent in the various temporal use areas 

by cattle herds in the three study sites over 16 months. 

 

 

 

Temporal use area 

accessed 

Average number of months cattle herds spent in respective grazing 

zones (number of herds in parenthesis) 

Dirre (n=31) Malbe (n=30) Golbo (n=30) 

Year round use 11.5a (31) 8.1b (30) 5.9c (30) 

Dry season use 7.8a (16) 9.3a (16) 9.3a (24) 

Wet season use 0 0 2.9 (15) 

 Outside own madda 4.5a (6) 4.6a (19) 3.7a (10) 

a Identical superscripts indicate that the means are not significantly different at p=0.05 between each 

site.  

 

Further within each study site, the individual herd mobility pattern and the time spent in the 

different temporal areas also varied. In Dirre, 13 herds spent their entire time in year round 

use areas, with two others following similar itinerary except for a brief visit to the 

neighbouring madda (Figure 8a). 12 of the remaining herds divided their time between year 

round and dry season areas while four others spent part of their time in all the available 

options of year round, dry season and other madda. The time spent by herds in the respective 

temporal use areas depended on the proximity of their settlement to such areas. The herds 

that spent all their time in the year round areas are those from settlements that were too far 

from dry season areas to be reached on a daily basis.  
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Figure 8: Herds clustered by the percentage time spent in each of the temporal use areas in Dirre 

(a) Malbe (b) and Golbo (c) 
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In Malbe, four herds stayed 100% of the time at year round use area (one herd stayed 

throughout at the foothills while 3 partly accessed Diida area). The other herds spent varied 

proportions of their grazing time in the different temporal grazing areas, but only 1 herd spent 

time in all the temporal options available, as shown in Figure 8b. 

 

In Golbo none of the herds spent all their time in year round use areas. Instead, the herds 

spent most time in the dry season areas, which due to the distance from the settlements offer 

better grazing. Three other herds that spent most of their time in year round use also partly 

visited wet season area. 11 other herds spent about 70% of their time in dry season and the 

rest in year round use area. The remaining herds spent varied times in different temporal use 

areas, with three of them accessing all the available temporal areas (Figure 8c).  

 

The time differences in the duration of stay by herds in a given seasonal grazing zone across 

the three sites exhibited a geographically varied pattern of resource use which was influenced 

by the distance of the areas from the respective herd’s settlement in each site. A continuum 

of reduced mobility is observed as grazing spaces diminished from Golbo to Dirre. These 

differences in the geographical extent of mobility, in the three study sites, are better 

demonstrated by examples of the most common mobility pattern that are described above. 

Such typical herd movements are displayed on the grazing area maps in Figure 9a-c. 
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Figure 9: Selected cattle herd grazing movements between December 2012 – 

March 2013 in each of the respective study site a) Dirre, b) Malbe and c) Golbo 

a) 

c) Fig. 9a shows mobility of Kutulo Huqa’s herd in Dirre. The herd only used daily mobility 
from the settlement throughout the study period. It only alternated its grazing time between year 

round use area and dry season fodder reserves. The herd grazed in the year round areas for the 
periods Dec’11 to Jan’12, April-Aug’12, and mid-Nov’12 to mid-Jan’13 (a,c,e). The rest of the time 

(February - Mar’12, Sept - Mid Nov’12, and mid-Jan - Feb’13 (b, d, f)) the herd was in dry season area. 
In March’13 it moved into larger dry season area to the south.  

Fig. 9b shows the movement of Godana Kale’s herd in Malbe. The herd mainly used daily 
mobility and accessed both year round areas of foothills and Diida by establishing a subsidiary 

settlement. Between Dec ’11 and Jan’12 the herd accessed the Diida area. From Feb’12-Mar’12 it 
moved to the grazing reserve on the mountains, in the extreme north of the map. When long rains 

began in April, the herd moved to areas around its home base till mid-July’12.  Later from mid-July 
through Nov’12 the herd accessed dry season area on a hill near its home base. In Dec’12-Feb’13 the 

herd again moved to the mountain grazing reserve. The herd retreated to area around the home 
base in Mar’13 as the mountain reserve was exhausted and long rains are yet to begin. 

Fig 9c shows mobility pattern of Denge Arbale’s herd in Golbo. The herd combined daily 
and seasonal mobility. From December 2011-mid April 2012 the herd used seasonal mobility to 
access the dry season area in the north. When long rains began in April, the herd, again using 

seasonal mobility, moved south to wet season area for 2.5 months. Later (July 2012) the herd 
retreated and used daily mobility in areas around its settlement before again proceeding to the dry 

season areas in the north by mid-August. From mid-October the herd moved back to areas around its 
home base and returned to the dry season area from Mid-December till March 2013. 

 

b) 
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3.3.3 Determinants of mobility decisions  

a) Understanding determinants of mobility decisions from the retrospective seasonal grazing 

calendar 

The seasonal grazing calendar interviews with the 91 herd owners covered 2 rainy and 3 dry 

seasons. As there were no reliable weather stations that record rainfall in the study sites, we 

asked the herders to describe the rainfall conditions during the time when grazing information 

was collected. In all parts of Dirre, ganna rain (April-June 2013) was reported average except 

for the western parts where it was reported to be below average. The herders also reported 

that the hagaya rain (October-November 2013) was also to be average in most areas although 

there was delay in commencement. In Malbe the ganna rains were average but shorter than 

expected and uneven in distribution. The hagaya rains were reported as sporadic and below 

average across the madda.  In Golbo, the herders noted that the Ganna rains were average 

while Hagaya was shorter in duration.  

 

During this period the herders reported a total of 428 grazing unit changes: 150 in Dirre, 115 

in Malbe and 163 in Golbo. The change of grazing unit was mostly determined by a 

combination of reasons. For instance a herder pointed out that he moved his herd into a 

grazing unit because it was dry season reserve that just opened for access, had better 

pastures and water availability, and that he left the previous unit due to pasture depletion. In 

such a case we counted all the three reasons for moving into the grazing unit and the one 

reason for moving out. This resulted in a repetitive tally of reasons that summed to 492 for 

moving into and 283 for moving out of the grazing unit. The percentage of times a reason was 
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mentioned was regarded indicative of its level of importance in mobility decision. The reasons 

were categorized into environmental and social reasons (Table 6) 

 

When making decisions to move into grazing units, environmental factors were the most 

important determinants in all the study sites, accounting for 82% of the reasons on average. 

Pasture availability was the most frequent environmental reasons; reported on average by 

41% of the herders from the three sites. However, in the each study sites, the determinants 

that followed pasture in importance varied. In Dirre the herders considered ‘units that are less 

bushy’ (14.1%) and ‘better rainfall’ (10.9%) as second and third most important factors. For 

Malbe other reasons that followed pasture were; ‘better rainfall’ (11.1%), ‘livestock 

performance enhancement’ and ‘water availability’, each constituting 6.5% of the responses. 

In Golbo ‘livestock performance enhancement’ (14.7%), ‘water availability’ (11.4%), and ‘area 

has no ticks’ (10.9%) were the next most important determinants. In all the study sites 

’grazing area access regulation’ was the most important social factor reported in 14.8 % of the 

responses from Dirre, 14.4% in Malbe and 17.5% in Golbo 

 

Environmental factors accounted for 73% of the reasons for moving out of a grazing unit.  

Pasture depletion was the most important determinant considered in all the study sites (Dirre 

41.3%, Malbe 37.6% and Golbo 29.9%). In Dirre the determinant that followed was ‘cattle 

avoided bushy units during rainfall’ (14.3%) and ‘insufficient rainfall (11.1%), in Malbe 

‘insufficient rainfall’ (21.5%) and ‘water exhausted’ (9.7%), and in Golbo ‘water exhausted’ 

(24.4%) and insufficient rainfall (11.0%). Grazing area access regulation was also the most 

important social factor in all the study sites when making decision to exit grazing units (Dirre 
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20.6%, Malbe 15.5% and Golbo 23.6%). Other social factors such as labor, joining family to 

reduce expenses and number of other herds in the area were considered by less than 5% of 

the respondents in all the study sites when either moving into or out of grazing units. 

 

Table 6: Summary of factors that determined the movements into and out of grazing units by the 91 

Borana cattle herds covering 16 months grazing itinerary 

 

Reasons for moving into grazing unit  No. of times reason 

was mentioned Dirre Malbe Golbo 

Environmental 

reasons 

Better pasture  198 43.8% (56) 47.1% (72) 33.2% (70) 

Water availability 37 2.3% (3) 6.5% (10) 11.4% (24) 

Better rainfall 47 10.9% (14) 11.1% (17) 7.6% (16) 

Area has no ticks  23 0.0% (0) .0% (0) 10.9% (23) 

Units less bushy  21 14.1% (18) 2.0% (3) 0.0% (0) 

Good for livestock performance  41 0.0% (0) 6.5% (10) 14.7% (31) 

Has early sprouting bush varieties 10 4.7% (6) 2.6% (4) 0.0% (0) 

No other better grazing units 26 7.0% (9) 5.9% (9) 3.8% (8) 

Social reasons 

                                                                    

Grazing area access  regulation 78 14.8% (10) 14.4% (10) 17.5% (15) 

The area has  relatively fewer herds 10 2.3% (3) 3.9% (6) 0.5% (1) 

To join  my family 1 .0% (0) .0% (0) 0.5% (1) 

Total 492 100% (128) 100%(153)  100%(211) 

Reasons for moving out of grazing unit 
    

Environmental 

reasons 

Pasture depleted 99 41.3% (26) 37.6% (35) 29.9% (38) 

Water exhausted 43 4.8% (3) 9.7% (9) 24.4% (31) 

Poisonous plants 3 3.2% (2) 1.1% (1) 0.0% (0) 

High prevalence ticks 2 0.0% (0) 1.1%(1) 0.8% (1) 

Cattle do not like area during rain 15 14.3% (9) 1.1% (1) 3.9% (5) 

Cattle do not like during rain -cold 3 0.0%(0) 3.2(3) 0.0% (0) 

Insufficient rainfall 41 11.1%(7) 21.5%(20) 11.0%(14) 

Social reasons Grazing area access regulations 57 20.6%(13) 15.1%(14) 23.6%(27) 

Labor shortage 7 1.6%(1) 3.2%(3) 2.4%(3) 

Join family to limit expenses 8 1.6%(1) 4.3%(4) 2.4%(3) 

There are many herds in the unit 5 1.6%(1) 2.2%(2) 1.6%(2) 

Total 283 100% 100% 100% 
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b)  Understanding determinants of mobility decisions from real time GPS tracking and 

herder interviews 

 

While with the retrospective grazing calendar mobility that involves changes between 

grazing units could be detected, we used GPS tracking of individual herds (one from each 

study site) to analyse mobility pattern within the units. The three cattle herds covered a 

total grazing distance of 4197.4 km over 338 days of tracking, averaging 12.4km per day 

(Table 7). In each of the study sites the herders travelled longer distances on average during 

watering days; the differences were significant in Dirre and Malbe at p>0.05 (independent 

sample t-test, Table 7). 

 
Table 7: Summary of the GPS herd tracking data 

 

The individual herd itineraries were separated into wet and dry seasons and displayed as 

point density maps. This showed that the cattle grazing activity was more intense in the 

areas closer to the settlements particularly in the wet season (Figures 10-12). Away from the 

settlement the itineraries were skewed in different directions in different seasons as shown 

by figures 10-12 for each study site.   

 Herd owners name and madda of origin Uka_Dirre Fala_Malbe  Kushuna_Golbo 

Total number of days the herd was tracked 128 103 107 

Total grazing  distance the herd travelled over 

the tracked period (km) 
1473.3 1214.5 1509.6 

Average daily grazing distance on non-

watering days (km) 
9.2±1.8 10.2±2.2 13.4±4.6 

Average  daily grazing distance travelled  on 

watering days (km) 
15.9±2.7 15.5±3.2 15.1±4.7 

t test (p = 0.05) 0.0001 0.0001 0.41 
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i) Herd grazing itinerary during wet seasons 

 

Dirre’s herd grazing distances in the beginning of the wet season (late March-Early April 

2013) was less than 5km in radius around the settlement with the grazing activity mainly 

concentrated to the southwest of the herd’s home base (Figure 10a). This area was selected 

because it had no settlements in the vicinity and because the access regulation to the dry 

season areas to the north east had already been enforced. However this grazing area lies in 

the direction of the permanent water source: Madhacho tula wells which are traditionally 

not grazed during wet season. During this period the herd exploited water pools along the 

grazing itinerary, but later in the season (from 25th May 2013) the itinerary changed, mainly 

on watering days, as the herd accessed water pans about 10km (one way) from settlements, 

shown by ‘arm like’ extensions (Figure 10a). According to the herder, the choice of water 

pan instead of the wells that were closer was due to community regulation of prioritizing 

access to surface water before permanent sources were accessed.  

 

The Malbe herd grazing itinerary was similar to that observed in Dirre where the herd mainly 

remained within the proximity of the settlements. However, during part of March-April 

2013, this herd left its madda due to delayed long rains but we lack GPS data for this period.  

The herd returned, when the area received rainfall in May, and  grazed within approximately 

6km radius around the settlement and  accessed water pan about 10km to the South East 

(Figure 11a) from Mid June 2013. This was despite the availability of water in a pan closer to 

his settlement towards the West. The herder indicated that his choice was influenced by 

community regulation to save the pan closer to settlement for later period.  
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The Golbo herd spent the beginning of the wet season (late March-Mid April 2013) in a dry 

season grazing reserve on a hill, south of the settlement (Figure 12a). Part of April and May, 

the main herd moved as foora south to wet season area, over 35km away. During this time 

the herd was only accompanied by the herder while the family remained with a few milk 

cows. From mid-May, the herd moved back to the settlement area but proceeded about 15 

km north of their original settlement and established temporary home-base accompanied by 

the household. The reason for this change was because rainfall conditions were better in this 

area and water was available in the pans (Figure 12a).  Later in July, the herd moved farther 

north to dry season area leaving the family behind at the temporary home-base. The herd 

returned to the temporary home-base when the short rains (hagaya) began late October 

2013 staying on until early December. During this period the daily itineraries were 

repeatedly towards same direction. For example from 28th October to 27th November, the 

herd grazed towards northeast of the temporary home-base and later going North West 

from 28th November to 6th December. The herder explained that this followed forage 

availability influenced by rainfall distribution in the area. From the 7th of December 2013 the 

herd returned to its original home base.   
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Figure 11 Real time grazing itineraries of a Malbe herd (Jan'12-Feb'14) 

Figure 10 Real time grazing itineraries of a cattle herd from Dirre (Dec'12-Feb'14) 
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Figure 12 Real time grazing itineraries of a Golbo herd (Dec'12-Feb'14), note the difference in scale between 

the Golbo and the other two zones  

 

ii) Herd grazing itinerary during dry seasons 

 

Dirre herds’ dry season grazing movement was limited to the locations of dry season areas 

and permanent water sources of Madhacho wells (Figure 10b). The herd initially accessed a 

small dry season area situated to the North East of the herd’s home-base but later changed 

to a larger reserve to the South east (Figure 10b).  Since the herd could not make it back to 

this larger reserve from Madhacho wells on the watering days it remained at the smaller dry 

season reserve. Later during the dry season, the watering itinerary was increased from every 

second to every third day. With this change, the herd could graze in the large reserve (with 

better forage) during the day after the watering day. On the watering day and the second 

day after watering the herd grazed in the smaller reserve next to the settlement. By doing so 
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the herder made a trade-off between going for better fodder which is further away and 

staying in poor fodder but with limited energy expenditure as it is closer to the herd 

settlement. Malbe’s herd grazing itinerary during this period was similar to that of the Dirre 

herd (Figure 11b). The only difference was that the Malbe herd had short time access to a 

dry season area due to limited rains hence the dry season regulations could not be enforced 

in most parts.  

 

In Golbo the dry season grazing directions were mainly towards the location of dry season 

areas and permanent water sources (Figure 12b). The community regulations on access to 

dry season grazing areas influenced the choices made by the herder. The owner of the 

tracked herd chose to access the distant larger grazing reserve during the initial part of the 

dry seasons because the community decided to save a smaller reserve next to the village for 

later time. The herder used foora to access the distant dry season area.  

3.4. Discussion 

3.4.1 Integrated methods in the study of pastoral mobility 

The integration of the different methods in our methodological approach allowed for a cross 

scale analysis of mobility practices; from community scale grazing area organization and 

access regulations  down to the level of individual herds and their daily grazing mobility. The 

broader community level analysis through the participatory rangeland use analysis provided 

insights into grazing spaces available to the herders and communities’ attempt to reorganize 

their access as a result of the observed constraints. The retrospective assessment of grazing 

itineraries enabled a detailed analysis of resource use patterns by a large number of herds 

across several seasons. The geographic pattern of these mobility were better elicited by 
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making use of the communal grazing area maps that contains grazing units classified by the 

herders as basis for the geographical analysis of mobility. This also made a comparative 

analysis of the grazing practices across the three zones possible. The GPS data provided a 

finer level analysis of grazing practices by quantifying the grazing distances and showing the 

daily movement directions of individual herds within the grazing units. Triangulation of the 

information between the methods was important to gauge consistency of the collected data 

at the different levels. Our methodological approach therefore; enabled a fine scale analysis 

of mobility as recommended by Turner and Hiernaux (2002); helped to quantify mobility 

patterns (Adriensen and Nielsen 2002; 2005), and could show variability in grazing practices 

in a pastoral system (Coppollilo  2000) both between and within the different pastoral zones.  

3.4.2 Shift in Borana pastoralists’ resource use regulations 

The current system of resource use and management shows a shift from the earlier 

documented practices in the Borana pastoral system. Previously, zones with permanent 

water sources and perennial grasses such as Dirre were dry season areas, with grazing 

towards the water sources prohibited during the wet seasons (Helland 1982; Oba et al. 

2000). The zones of Malbe and Golbo which are characterized by ephemerals and limited 

water sources, hosted fewer settlements close to permanent water sources and were mainly 

for wet season use (Coppock 1994; Cossins & Upton 1987; Helland 1982). This practice 

enabled the herders to utilize the variability in grazing resources provided by the differences 

in characteristics of these zones. But currently, with decline in such cross regional mobility, 

the herders categorized the same zone into temporal uses as coping mechanism to provide 

livestock nutrient need throughout the year, as herders from each madda/PA relied on the 

resources within their territory.  
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The temporal use areas, with their differing sizes in the different dheeda, underscored the 

varying levels of space constraints faced by the herders across the Borana pastoral system. 

Dirre, with its higher population density and relatively smaller grazing areas available to the 

villages was the most constrained area, while Golbo, in this respect, was the least 

constrained. The absence of a wet season grazing zone in both Dirre and Malbe is a clear 

indication of reduced resource availability options. This means that the herders’ from Malbe 

and Dirre lacked access to prime wet season pastures that are important for performance 

boosting purposes. These limitations were further reflected in the higher percentage of 

grazing units that are under year round use, which encompass over 70% of grazing areas in 

Dirre and Malbe. The substantial increase in the area under year round use from about 50% 

a decade ago (Kamara et al. 2004), is partly the repercussion of loss of grazing areas to other 

pastoral communities (Helland 2006; Homann 2005; Kefale 2010). Additionally, increasing 

settlement densities as a result of population growth puts more land under year round use. 

Although herders’ decisions to re-organize grazing zones into temporal use areas provided 

some form of variability in fodder availability, it falls short of providing the diverse flexibility 

the herders made use of some decades ago to track the ephemeral nutrient dynamics. 

 

With the shift in the resource management system, another major change in resource use is 

the restriction on the practice of foora. In Dirre and Malbe, the use of foora was disallowed 

by the community to reduce competition as grazing areas diminished. Foora is currently only 

allowed in cases of drought in the herders’ madda of origin; even then the herders cannot 

set up foora camps wherever they intend to, but have to move into existing settlements. The 
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previous Borana resource use system described above benefitted from herd divisions into 

home based (Haawicha) and satellite herd (foora) (Cossins & Upton 1987; Helland 1982), 

where the foora herds mainly foraged away from the settlements. The practice of foora, 

relieved areas around settlements from grazing pressure while allowing access to pastures 

that enhanced livestock productive performances (Helland 1982; Oba 1998). The restriction 

concerning the practice of foora and the temporal use categorization affect the herds’ daily 

and seasonal mobility practices.  

3.4.3 Mobility patterns in the reduced grazing areas 

 

Daily mobility is the predominant form of grazing mobility in all the study sites. In Dirre and 

Malbe the herds spent most times in year round use areas around the settlements. The 

number of herders who practiced daily mobility and the amount of time spent within 

settlement proximity, differed with site. Dirre herders’ mobility patterns were dominated by 

daily mobility and they spent relatively longer time in year round grazing areas due to high 

settlement density with all the grazing units being reachable from existing settlements. In 

Malbe, while similar mobility practices prevailed, the practice of having different home-

bases in separate settlements of the madda provided slightly better choices. In Golbo, on the 

other hand, the herders spent less time in year round use areas and preferred to stay more 

in the dry season area, an area that was rested during the wet season.  

 

Another significant observation in the mobility patterns was the limited use of seasonal 

mobility, which was previously used to boost the reproductive performance of the livestock 

by taking advantage of variability in nutrient fluxes. Seasonal mobility was only recorded 
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among the Golbo herders while Malbe herders’ dual settlement practices accorded them 

with minimal shift between locations with different resources. For Dirre herders no seasonal 

mobility was recorded as the use of foora camps was disallowed. Previously, seasonal 

mobility enabled herders to target places that offered a quick accumulation of fat reserves in 

rainy seasons and retreated to dry season areas that slow down weight loss. With the 

heterogeneity in fodder resources distribution in arid and semi-arid rangelands, taking 

advantage of ephemeral resource availability (Breman & de Wit 1983; Krätli & Schareika 

2010) is the principal strategy to enhance production and is at the same time important for 

the resilience of the pastoral systems (Kaufmann 2007; Kratli et al. 2013).  

 

However, also within the different study sites the amount of time spent in the temporal use 

areas and the mobility patterns of the different herds varied. Dirre herds have no access to 

wet season areas and also about half of those interviewed had no access to dry season 

areas. In Dirre, the variation in pattern was due to the location of the settlements in relation 

to dry season areas where some herders lacked access due to restrictions on use of foora. In 

Malbe the households that could not afford two home bases were more restricted and 

therefore stayed more in the year round use areas. In Golbo only half of the herds visited the 

wet season area, instead spending most of their time in the dry season areas. The Golbo 

herders who did not visit the wet season areas were mostly those from the west side of the 

madda with settlements in close proximity to the dry season areas where they spent on 

average 70% of their time. On the other hand, those situated towards the East with limited 

proximity to the dry season areas, mainly visited the wet season area and accessed the dry 

season areas for about 40% of their time on average. Therefore, the herders with better 
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proximity to the dry season areas seem to have forfeited the short term stay in wet season 

areas for longer duration in dry season areas with relatively stable fodder availability. This 

showed that the herders’ operational contexts influenced the mobility decisions differently 

in the different parts depending on their madda but also location of their settlement, which 

re-emphasises the importance of analysing the variability within the system as observed by 

Coppollilo (2000) rather than at population level, where such differences would not be 

possible to discern. 

 

Across the three study sites, some of the determinants of herd mobility had similar levels of 

importance while others received varied emphasis. Environmental factors, particularly 

pasture quality and quantity, was cited as the most important crosscutting determinant, 

both when moving into or out of grazing units. This showed that despite the limitations the 

herders still used the same criteria in their decisions to move. The way grazing access was 

regulated is another crosscutting factor that determined when and where the cattle grazed. 

The use regulations aimed at preserving fodder influenced the quality and availability of 

grazing resources. Therefore, even though pasture availability was shown to be the most 

important determinant, it was the grazing access regulations that determined the timing of 

grazing unit changes.  On the other hand, a number of other determinants mattered 

differently to herders in the different study sites; reflecting the differences in the context of 

resource availability that shaped the mobility decisions. For instance, herders in Dirre 

emphasised ‘cattle liking for open places during rainfall’ as one of the main factors that 

determined their choice of grazing area. This was because their grazing areas have spots that 

are open amid the increased bush encroachments. For the Golbo herders, the movement to 
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areas that enhanced reproductive performances was an important criteria due to the 

availability of the wet season grazing area that offer such opportunity. These examples 

illustrate that the criteria used in decision making point to constraints and opportunities 

found in the respective environments and that their identification helps to understand 

pastoralists’ management actions (Kaufmann 2011).  

 

Generally, the livestock mobility patterns have been hugely limited by the dwindling grazing 

spaces in the Borana rangelands. Mobility being an integral management aspect of the 

livestock production in arid and semi-arid environments, high degree of variability and 

flexibility in mobility practices is a pre-requisite for productive pastoral systems (Baker & 

Hoffman 2006; Dyson-Hudson & Dyson-Hudson 1980; Leslie & McCabe 2013; McCabe 2004; 

Baker & Hoffman 2006; Leslie & McCabe 2013; McCabe 2004). Currently three aspects in the 

Borana pastoral production context – settlement density, concentration of livestock around 

settlements and increased year round use areas – are likely to contribute to reduced fodder 

availability and resource degradation. This is therefore expected to compromise the Borana 

pastoral systems’ formerly acknowledged status of being a highly productive and sustainable 

pastoral production system. 

3.5 Conclusions 

This chapter provided a detailed analysis of the contemporary Borana pastoralists livestock 

mobility practices through the use of mixed methods approach that allowed zooming in from 

the community to the individual level. Our results revealed a pastoral system reeling under 

various pressures leading to constrained grazing spaces that has eroded the management 

efficiency of the resource use previously associated with the Borana pastoral system. 
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Seasonal mobility is severely impeded by the quasi abandonment of between-dheeda 

mobility and the ban of foora camps in large parts of the Borana area. Through the 

reorganization of grazing units into temporal use areas in the individual maddas, Borana 

pastoralists try to cope with the experienced mobility constraints. However, their scope to 

regulate and manage availability of livestock fodder and protecting environmental integrity 

remains very limited. The results showed that the degree of constraints and the 

determinants of pastoral mobility varied between and within the different parts of the 

Borana pastoral system, which points to the need to develop context specific resource 

management initiatives. On the other hand, the increased levels of constraints led in some 

parts to a completely sedentarized system, where livestock grazing is restricted to areas 

around settlements. These herds cannot make use of the ephemeral resource availability 

with projected negative effects on the herd productivity. The chapter therefore concludes 

that the constraints affect herders’ principal productive and adaptive strategies and thereby 

threatens the system’s resilience. This analysis can be used as basis for rangeland use 

planning with Borana pastoralists and representatives of their customary institutions in 

order to seek possibilities that the current transformation of the system can be re-directed 

to secure the livelihoods of Borana pastoral households.  
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4 Relating reproductive performances and herd growth potentials of cattle to 

mobility constraints in the Borana pastoral system, southern Ethiopia
6
  

 

 

Abstract 
 

In the Borana rangelands of southern Ethiopia, cattle (Bos indicus) are the dominant 

livestock in the pastoral herds. The reproductive performance of cattle is affected by 

environmental variability and mobility practices that affect fodder availability. This study was 

conducted to investigate the reproductive performances and herd growth potentials of 

cattle reared in three ecological varied zones of Dirre, Malbe and Golbo in the Borana 

rangelands with different levels of mobility constraints. Using the progeny history technique 

we gathered life histories of 138, 44, and 95 breeding females and their 448, 203, 411 calves 

from the pastoral zones of Dirre, Malbe and Golbo respectively. The average number of 

breeding females per household was 13.6±10.5, but showed a declining trend of 

approximately 13% over the past 10 years. The age at first calving was 53±1 (mean ±S.E), 

52±2 and 56±1 months for the cows from Golbo, Malbe and Dirre respectively. The mean 

calving interval was 18.±0 for Golbo, 17±0 for Malbe and 19±0 for Dirre. The average number 

of calves per cow was 3.8±0.1 and was highest in Golbo. Dirre had the lowest calving rate 

and higher calf mortality compared to Malbe and Golbo. A simulation of herd growth 

showed that in Golbo and Malbe the average number of females were 100% higher after 20 

years than in Dirre. It is concluded that reduced pastoral mobility that affected resource 

access across ecological zones can compromise the reproductive performance and hence the 

growth potential of cattle populations. These findings underscores the importance of policy 

frameworks such as by the African Union (2010) that calls for upholding of pastoral land 

rights and enabling of mobility practices.  

                                                           
6 Under revision at Animal production Science 

Co-authors: Dr. Hassan G. Roba; Christensen Fund, Nairobi 

PD Dr. Brigitte Kaufmann and Msc. Mareike Aufderheide; German Institute for Tropical and Sub-
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4.1 Introduction 

Cattle are the most important livestock species in the Borana pastoral system in southern 

Ethiopia, hence makes a significant contribution to the livelihoods of the pastoral 

households in the area (Megersa et al. 2014). For a pastoral household, the production of 

offspring for herd growth and sale, and also the supply of milk for subsistence are important 

primary production goals as already reported by Dahl & Hjort (1976). When evaluating the 

growth potentials of a livestock herd, it is important to consider the reproductive 

performance parameters such as age at puberty, age at first calving (AFC), calving interval 

(CI) and the total number of parturitions of a given animal. These performance parameters 

are generally influenced by the environment under which the animal is reared and its 

genetic traits. However, according to Mukasa-Mugerwa (1989) the expressions of these 

performance parameters are influenced mainly by the environmental factors which include 

the management practices that influence fodder availability.  

 

Livestock mobility is the fundamental management practice for fodder provision in the 

pastoral production system (Ellis & Swift 1988;Breman & de Wit 1983;African Union 2010). 

In spite of the importance, the practice of mobility in different pastoral systems is more or 

less under threat and has been subject of policy frameworks such as the African Union 

(2010) that emphasise its protection. The management of livestock mobility is the 

responsibility of the herders and a preferred strategy is to move the livestock in the wet 

season to areas that provide a quick weight gain of the livestock and increased mating 

frequencies, and later retreating to areas that allow slower weight loss during the dry 

periods (Kratli et al. 2013; Kaufmann 2007). The livestock that took advantage of such 
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strategic mobility were found to perform better in the various reproductive parameters and 

were also at less risk of death during dry periods compared to those that remained 

sedentary (e.g. Wilson & Clarke 1976).  

 

In the Borana pastoral system, seasonal livestock movements that took advantage of the 

differences in grazing resource distribution which resulted from the differences in altitude, 

rainfall and other biophysical properties such as soil types found in different areas has been 

in practice for centuries (Cossin and Upton 1987). Based on these properties the Borana 

pastoralists characterized and differentiated their grazing areas into five zones (the so- 

called dheeda), these are: Wayaama, Golbo, Dirre (area of tula deep wells), Gomoole and 

Malbe (Homann 2005;Oba 1998). Parts of these zones had permanent water supplies from 

traditional tula deep wells and perennial grass cover (for example Dirre) while other zones 

(such as Golbo, Wayaama and most parts of Malbe) were characterised by limited water 

supplies.  

 

In the past, the zones with permanent water sources were preferred for dry season grazing, 

with the peripheral zones visited during the wet season. This practice allowed the locations 

around the permanent water sources to replenish during the wet season as the livestock 

took advantage of enhanced weight gain and increased mating observed in these peripheral 

zones (Cossins & Upton 1987;Homann 2005;Oba 1998). This practice shifted grazing 

pressure from the settled areas during the wet season which besides providing vegetation 

with recovery time, ensured fodder availability during the dry season (Cossins & Upton 1987; 

Helland 1982; Oba & Kotile 2001). On the other hand the wet season areas such as Golbo 
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with its characteristic quick flash of highly nutritious fodder varieties provided an 

opportunity for quick weight gain after livestock lost substantial weight over the dry season 

(Oba 1998).  

 

However, multifaceted changes have over the years altered the Borana land use system. The 

Borana pastoralists lost almost a third of their grazing areas to rival Somali groups following 

the regime change in 1991 that re-drew communal resource borders (Helland 2006; Kefale 

2010). Prior to this, the introduction of local administrative units called Peasant Associations 

(PAs) affected mobility across these newly established entities (Kamara et al. 2004). 

Moreover, in the past decades, increasing population densities coupled with the 

development of water sources in the formerly wet season grazing areas has put more parts 

under permanent settlements further affecting the resource management system (e.g. 

Homann et al. 2008; this thesis chapter 3). The effects of these constraints are however not 

uniform across the rangelands hence the mobility practices are impacted in different ways. 

For instance, the herders from zones such as Dirre, due to higher population densities, 

currently face severe mobility constraints that limit daily grazing to the proximity of the 

settlements and with seasonal movements completely abandoned. On the other hand, in 

zone such as Golbo that has relatively fewer settlements, the practice of seasonal mobility 

through use of the foora system is observed to be still in practice (This thesis chapter 3).  

 

The Borana pastoralists rear the Borana cattle, which is a zebu breed (Bos indicus) that are 

known for its adaptability and good reproductive performances compared to other East 

African breeds (Cossins & Upton 1988). They are tolerant to heat stress and most of the 
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endemic diseases. The age at first calving (AFC) of Borana heifers was reported at about 48 

months and calving intervals averaged 15 months (Nicholson & Cossins 1984) with the 

calving rates reaching over 75% in normal years (Donaldson 1986, cited in Coppock 1994). 

Other recent studies indicate deterioration of the reproductive performances of the cattle in 

the area; for instance Homann (2005) and Tolera & Abebe (2007) found AFC of about 55 and 

56 months respectively, while the calving intervals were also found to range between 14-20 

months (Haile-Mariam & Kassa-Mersha 1994; Demeke et al. 2004). Calf mortality varied in 

the rangelands, but reached on average about 25 % and was often associated with 

malnutrition during dry periods (Coppock 1994; Cossins & Upton 1988). These previous 

studies of the Borana cattle production system provided generalized figures for the system 

as a whole and did not examine whether reproductive performances differed across 

different zones (dheeda) in the rangelands (e.g. Nicholson & Cossins 1984). Yet, fodder 

availability and access to the grazing resources considerably varies between the zones. 

 

This chapter therefore aims to examine how mobility constraints influence the reproductive 

performances and herd growth potentials of cattle in 3 Borana pastoral zones of Dirre, 

Malbe and Golbo. In the Borana pastoral system strategic use of mobility previously allowed 

livestock movement across the zones to take advantage of the areas’ seasonal variability 

(Coppock 1994; Cossins & Upton 1988). With such mobility severely curtailed and observed 

differences in the levels of constraints even within the respective zones, we investigated 

cattle reproductive performance parameters such as AFC, calving interval, calving rates, calf 

mortality and simulated herd growth potentials. The chapter attempts to answer three main 

questions i) what is the reproductive performance status of cattle in the Borana pastoral 
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rangelands? ii) how does the cattle reproductive parameters compare across the three 

pastoral zones with different levels of mobility constraints? iii) how has the potentials for 

herd development been affected in the three pastoral zones? 

4.2 Materials and Methods 

4.2.1 Study location 

This study was conducted in the three pastoral zones (dheeda) of Dirre, Malbe and Golbo of 

the Borana rangelands (4-6oN and 36-42oE). From each of the dheeda, two adjacent madda 

(also corresponds to PAs), which are smaller traditional resource management units with 

defined borders and resource users (Coppock 1994) were selected, based on accessibility. 

These were Madhacho and Soda from the Dirre dheeda, Haraweyu and Gobso from Malbe 

and Dillo and Gorai from Golbo dheeda. 

4.2.2 Data collection 

 

The data was collected using the progeny history method as proposed by (Swift 1981). The 

method was introduced as a response to challenges with collecting long term data as 

pastoralists do not traditionally keep written records of their animals and moreover the 

areas they inhabit often lacks basic access infrastructure (Kaufmann 2005). Such long term 

data is important for considering the large inter-annual variation of environmental factors 

such as precipitation. The method has been used in assessing livestock productivity by e.g. 

Kaufmann (2005), Shibia et al (2013), Kassaye (1992) and Scoones (1992) among others. The 

method is based on the ability of the herd owners to recall a detailed life history of their 

individual animals in the herd and has also been shown to provide reliable data. This is 
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particularly applicable in the pastoral communities such as the Borana who categorise their 

cattle into matrilineal families (maana looni), each identified with specific names (Angassa & 

Oba 2007). Also the community’s social-cultural practices that follow established lunar 

calendars made it possible for the livestock owner to recall the time of events in a systematic 

way. The selection of the livestock owners for the interviews was done from household lists 

obtained at the Pastoral Association (PA) offices. Later, with support of the elders and PA 

administrators the names of those with estimated herd sizes ranging from 20-100 were 

isolated, obtaining 257 names for Dirre, 276 for Malbe and 284 for Golbo. The names were 

categorized into the three sub-units of the PA called reera (which is comprised of a set of 

villages), and the livestock owners were randomly selected by picking every third name on 

the list. In cases where selected livestock owner were not available during the interview 

date, he/she was replaced with the next name on the list.  

 

The selected herd owners were asked to provide ‘cattle houses’ (mana looni) in their herds, 

and then to name an adult cow from two of the cattle ‘houses’. For each cow the herd 

owner was asked about the following information: - date of birth, whether born in the herd 

or obtained from elsewhere, number of calves, and number of abortions. Additionally, 

follow up questions were conducted on each calf, which included information such as sex, 

birth date and whether or not it is still in the herd. If the calf was not in the herd, date and 

reason for the exit were asked. Other additional questions asked were; the number of years 

the household has maintained residence in their current dheeda; the total number of 

months the household cattle herd accessed grazing in other dheeda each year, over the past 

five years; and the number of breeding females in the household herd 10 years ago and the 
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current number. The question on the number of breeding females was sensitive because the 

herd owners are usually reluctant in revealing their livestock numbers. The question was 

among the last asked during the interviews and was also phrased carefully similar to how the 

community member would inquire among themselves. However, the numbers provided are 

assumed to be the closest approximation.  

 

The dates provided by the interviewees were based on seasons in the Borana traditional 

calendar. The Borana recall the years based on the gada system which undergoes leadership 

change every eight years. Each of the eight year periods is named after the gada leader 

during that time. Also, the community recall events by apportioning each year into four 

seasons, each three months. The seasons are categorised as: Bona Hagaya, a dry season 

(from January to March); Ganna, the main rainy (April to June); adoolesa, a cool dry season, 

(July to September) and hagaya, short rainy season (October to December) (Helland 1982). 

The rainfall condition corresponding to the interview period could not be obtained due to 

lack of recording stations in the study sites. However, a ten year rainfall records from the 

nearest recording station is shown in Figure 13. 

 

The survey was administered in the local language of the respondents (afaani Borana) by 

interviewers who were selected from the community members. The interviewers were 

trained and were visited by the researcher once every three to four weeks to monitor the 

data collection process. The data for this study was collected between January and May 

2013. Life histories of 138, 44, and 95 breeding females and their 448, 203 and 411 calves 

respectively in Dirre, Malbe and Golbo were collected. The sample sizes across the study 
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sites were different and particularly the Malbe one was low because we excluded the life 

histories collected by one of the interviewers due to inconsistencies observed in the data.  

4.2.3 Data Analysis 

 

The traditional calendar dates were converted to the conventional dates by matching the 

gada periods with the corresponding Gregorian calendar dates. Since the interviewees 

provided dates as seasons, mid points of the three months that comprised a season was 

used to specify the dates for calculation purpose. Animals that were born in Bona Hagaya 

were assigned birth date of 15th February, those born in Ganna were indicated as 15th May 

while for Adoolesa was 15th August and for Hagaya 15th November was chosen. Hence the 

dates used for the calculation could deviate by up to 45 days from the real dates. 
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Figure 13 Rainfall deviation from the mean in the Borana rangelands (Ave 585 ± 345); the source weather station of Yabello 

is however outside the study site and is among areas that receive relatively higher rainfall in the Borana rangelands 
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For each dheeda we computed the averages of; breeding females in the household, age of 

cows, AFC, and the calving interval, as well as percentages of calving rate, abortion and 

young stock mortality. The AFC was calculated as the time span between birth of a female 

calf and the date of its first parturition. For calves that were not born in the herd, the age at 

herd entry was used to estimate its birth date. The calving interval was computed by dividing 

the time between the first calf and the last calving by the number of calves, and the calving 

rate was calculated by dividing the number of days in the year (365) by the average calving 

interval in days (Wagenaar et al. 1986; Wilson & Clarke 1976). The abortion rate was 

calculated as the number of abortions per number of all pregnancies recorded (Kaufmann 

2005). We calculated the mortality among the young stock (up to 36 months) by categorizing 

them into age classes. The percentages were calculated by applying the formula; nd / (nx- 

nd/2) where (nx = number of animals in the herd at lower boundary of the age class; and nd = 

number of animals that died in the respective age class). This formula allowed us to take into 

account the fact that the mortalities were spread over time. The number of disposals was 

calculated from the offspring history where herd owners indicated various reasons for taking 

out the individual animals. SPSS version 20 was used for statistical computations. Analysis of 

variance (ANOVA) was used to test significances in normally distributed data such as age of 

cows and number of breeding females per household, while Kruskal-Wallis test was used for 

variables that were not normally distributed such as AFC, calving interval and mean number 

of calves per cow. 

 

The PRY herd model (Baptist 1992) was used to simulate herd development. In this model 

population-inherent fitness parameters are used for calculation of herd productivity. This 
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model has been applied to a variety of livestock systems and animal species. It has been 

used for modelling goats in Oman (Dickhoefer et al. 2012), camels in Kenya (Kaufmann 2005) 

and cattle in Niger (dos Santos Neutzling et al. 2010). Information on mortality rates, age at 

first parturition, parturition interval, litter size and approximated culling rate were used in 

the model. For all dheeda herds growth simulation for over 20 years with 100 repetitions 

was done using an initial herd of ten breeding females. All animals were set to be 36 months 

of age before their first parturition and since in the Borana system breeding females were 

not culled based on age, the maximum age threshold of 264 months was chosen. The fitness 

parameters are varied in each run according to their probability (Baptist 1992). 

4.3 Results 

4.3.1. Household length of stay in the respective dheeda 

The average number of years the interviewed households have stayed sedentary within their 

current dheeda was 24±2a (n=61) (Mean ± S.E.), 33±2b (n=56) and 29±2ab (n=58) for Golbo, 

Malbe and Dirre respectively (values with different exponent differ at p < 0.05). However, 

since the mobility of the household and that of the livestock can be different, we considered 

the frequency of herd mobility out of the owner’s dheeda of residence. Over the past five 

years, the percentage time the herd owners reported to have grazed their cattle outside the 

confines of their dheeda was 9.2% (n=61), 7.7% (n=56) and 11.0% (n=58) for Golbo, Malbe 

and Dirre respectively. It was only during the times of insufficient rainfall in their area that 

they moved out of their dheeda. The differences between the sites were however not 

significant at p < 0.05. 
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4.3.2 Household holding of breeding females 

 

Breeding females in the livestock herds are the most important production assets. The 

sampled households’ ownership of breeding females at the time of the interview (2012) was 

on average 13.6±10.5 in the three zones. The average holding for each area was 15.3±12.9 

(n=61), 13.1±9.9 (n=56) and 12.7±8.7 (n=58) for Golbo, Malbe and Dirre respectively. The 

differences were not significant at p < 0.05 (single factor ANOVA f = 0.79, df =2 and p = 0.45). 

Comparing the current average number of breeding females owned by a household to those 

reported 10 years ago showed a decline in both Golbo and Dirre (Table 8).  

 

The average age of cows surveyed in 

the three zones (n=277) was 9.1±0.15 

(Mean ± S.E). The mean age of the 

surveyed cows differed across the 

sites with those in Golbo averaging 

9.7±0 (n=95), Malbe 9.7±0 (n=44) and 

Dirre’s was 8.6±0 (n=138). The mean 

age of Dirre cows was significantly 

lower than those from Malbe (p = 

0.01) and Golbo (p = 0.002). In Dirre 

about 80% of the cows in the survey 

were below 10 years of age while in 

Malbe and Golbo those over 10 years comprised 62% and 55% respectively (Figure 14). 
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Figure 14 Age classes of cows from the respective sites 
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Table 8: Average numbers of cattle breeding females in Golbo, Malbe and Dirre in 2003 and 2012 
 
 

 

Average breeding 

females 2003 

Average 

breeding 

females 2012 

average change in 

mean holdings 

(2003-2012) Significance 

Golbo (n= 61) 17.0±20.4 15.3±12.9 -1.7 0.55 

Malbe (n = 56) 13.2±15.7 13.1±9.9 -0.1 0.85 

Dirre (n = 58) 16.1±10.7 12.7±8.7 -3.2 0.09* 

*
The decline in the number of breeding females is only significant in Dirre at p = 0.1 (single factor ANOVA) 

 

4.3.3 Reproductive parameters  

i) Age at first calving (AFC), calving 

interval (CI) and the average number of 

calves per cow 

The average AFC for the sample cattle 

population (mean ± S.E) was 54±1 

months (n=277). The cows from Malbe 

had the lowest AFC with 52±2 (n=44) 

followed by Golbo at 53±1 (n=95), and 

Dirre’s was 56±1 (n=138). The average 

AFC was significantly different between 

Malbe and Dirre at p=0.05 and only 

significant between Dirre and Golbo at p 

= 0.1 (Kruskal-Wallis test in SPSS 20) while the differences between Malbe and Golbo were 

not significant. The frequency distribution of AFC show that early calving at average of less 

than 35 months was observed in 7.4%, 2.3% and 0% in Golbo; Malbe and Dirre respectively. 
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Late AFC of over 75 months (over 6 years) occurred in 7.4%, 6.8% and 7.2% in the Golbo, 

Malbe and Dirre cattle population, 

respectively. Frequency distributions 

for AFC are given in (Figure 15) 

 

The mean CI for the sample cattle 

population was 19±0 (mean ± S.E) 

months. The cattle from Malbe had 

the lowest CI with 17±0 (n=42), while 

those from Golbo and Dirre had 

18.0±0.45 (n=93) and 19±0 (n=124) 

respectively. The means CI for Malbe 

and Dirre cattle were significantly 

different at p < 0.05 (Kruskal-Wallis 

test), and that between Dirre and Golbo was only significant at p < 0.1 (p=0.09). The mean CI 

differences between Malbe and Golbo were not significant. CIs of above 24 months were 

observed in 18.3%, 7.1% and 26.6% in cattle from Golbo, Malbe and Dirre respectively 

(Figure 16). The long CI according to the herders can occur during extended dry periods 

when the body condition of the livestock deteriorates due to feed limitations or other health 

issues. The calving mainly occurred during the bimodal rainfall periods with 93% of the 

calves reported during these periods (55% in Hagaya and 38% in Ganna).  
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The estimated mean number of calves per cow in the sampled cattle population was 3.8±0.1 

(mean ± S.E) and it differed across the study sites; with Golbo at 4.5±0.19 (n=95), Malbe was 

4.6±0.23 (n=44), and 3.2±0.12 (n=138) in Dirre. The mean for Dirre was significantly lower 

than that of Golbo and Malbe at p < 0.05 (Kruskal-Wallis test). The cows generally gave birth 

to 1-9 calves; only 2 cows in the sample had more than 10 calves. 

 

ii)  Abortion rates 

The reported abortion rates averaged 2.2% overall and amounted to 1.9% (n=429), 3.8% 

(n=212), and 0.9% (n=441) in Golbo, Malbe and Dirre respectively (Table 9). These abortions 

rates are likely to be under estimated, as the livestock owners can only notice the cases that 

occurred in late pregnancy.  

 

Table 9 Abortion rates reported in the three study sites 

  Golbo Malbe Dirre 

Number of pregnancies1 449 211 452 

number of abortions² 8 8 4 

Abortion rate (%) 1.8% 3.8% 0.9% 

1Number of live births plus number of abortions reported, 2Reported by livestock owners 

 

iii)  Calving rate and mortalities among young stock 

The calving rate across the three zones was 69.9% on average, and was 66.5%, 69.9% and 

62.3% for Golbo, Malbe and Dirre respectively. The mortality rates among the young stock 

tended to be highest in the age class of zero to six months and generally decreased with an 

increase in age. The pre-weaning mortality (those less than 1 year) was 17.5% in Golbo, 

12.6 % in Malbe and 22.4% in Dirre. Young stock mortality was mainly attributed to 

malnutrition (Table 10 and Figure 17a,b,c) during periods of limited fodder availability 



Chapter 4 Results 

126 

 

resulting from extended dry conditions. In Malbe the proportion of deaths from malnutrition 

was significantly lower than those reported in Dirre and Golbo (p<0.005).  

 

 

Table 10: Mortality rates among the calves and young stock attributed to various causes in each 

dheeda 
 
 Dheeda malnutrition Illness Predator Accident Early 

weaning 

do not know 

Dirre  83.2% 9.9% 4.0% 2.0% 0.0% 1.0% 

Malbe 40.0% 36.7% 16.7% 6.7% 0.0% 0% 

Golbo  76.7% 9.3% 5.8% 0.0% 8.1% 0% 
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Figure 17: Causes of mortality among young stock 

by age class in a) Golbo, b) Malbe and c) Dirre 
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4.3.4 Disposal age and reasons  

From the total of 1077 parturitions recorded, 229 (approx. 21%) were disposed. In the sites 

of Dirre, Malbe and Golbo, 16.5 %, 28.1 % and 23.8 % of the offspring born in the respective 

regions were disposed of. The proportion of males disposed were 34% while that of females 

was 10%. The mean age of disposal was 26±1.4 (Mean ± SD) months for males and 28.4±2.6 

months for females. The differences were not significant between the sites at p >0.05 

(ANOVA test). The frequency distribution of reasons for disposal are displayed in (Figure 

18a). Over 79% of the disposal was done when the animal was below 37 months old (Figure 

18b). The main reason for disposal was to obtain cash income to cover the families’ basic 

need (64.3%). The other main reason for disposal was social, which included: - gift to family 

or friends, dowry and ceremonial slaughter such as during children naming ceremonies 

which accounted for 31.0% of the disposal reasons. 

Figure 18: Reasons for disposal (a) and age class at disposal (b) 

a) b) 
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 4.3.5. Simulation of long-term herd growth 

The results from the herd growth simulations with an initial number of 10 breeding females 

with 100 repetitions showed that the number of breeding females followed normal 

distribution for all dheeda (Figure 19). For these simulations it was assumed that no female 

offspring were taken off from the herd, in order to see the maximum herd development 

possible. The simulations revealed 

that after 20 years the average 

numbers of breeding females are 37 

in Dirre, 74 in Malbe and 63 in 

Golbo, while the maximum 

numbers of breeding females 

reaching 71 in Dirre, 121 in Malbe 

and 112 in Golbo. The differences 

between the regions were highly 

significant (p<0.005). In Dirre most 

simulation runs (n=54) yielded 20 to 

39 breeding females, in Golbo there 

were five females in this category 

while in Malbe there were no cases 

where the breeding females were less than 40. On the other hand, in Dirre the maximum 

number of breeding females attained by the 20 year simulation was 71, whereas for Malbe 

half of the 100 runs yielded more than 71 breeding females. The distribution of the number 

Figure 19: Frequency distribution of number of adult 

breeding females after 20 years of herd development 
simulation 
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of the breeding females in these simulations for Golbo and Malbe showed similarity as 

shown in Figure 19. 

4.4 Discussion 

The aim of the study was to investigate the reproductive performances of cattle reared 

under differing levels of mobility constraints in ecologically varied conditions of the same 

pastoral system, which required long term data. The progeny history method was an 

effective way for collecting long term livestock data, particularly in the pastoral system 

where livestock keepers do not keep written records (Iles 1994; Kaufmann 2005; Swift 1981). 

In the Borana pastoral system, the intimate knowledge of the herd owners have of their 

livestock and the classification of cattle into lineages called ‘mana’ (house) were important 

in obtaining the life history of individual breeding females. Furthermore, the recalling of the 

information was made easy by the fact that this system is used practically by the Borana 

herders on a daily basis; for example when confirming if the whole herd returned from the 

daily grazing in the evening, the herders do not count the animals but inspect if each 

member of the mana is present. Indeed, the Borana pastoralists give names to individual 

animals which have unique individual identity. During the progeny history interviews 

therefore, the herd owners gave names of the individual female cows whose life histories 

were recorded.  

4.4.1 Trends in the reproductive performances of cattle in the Borana rangelands 

 

The reproductive potential of cows depends on their lifespan, which is also a factor of 

conditions of the area in which they are reared (Angassa & Oba 2007). The average age of 

the selected cows in the area was about 9 years. Given that we did not include all families 
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within the herds in the study this average age does not necessarily represent the oldest 

animals in the region. However, it shows the distribution of the age of cows included in the 

survey from each study site. Importantly, our overall results showed that the average age is 

relatively lower than those reported by previous studies such as by Nicholson and Cossin 

(1984) that recorded reproductive lifespan of 9 years which translate to a general life span of  

about 13 years given that reproductive life begins from above the age of 4 years (age at first 

calving). In Dirre the average age of selected cows was significantly lower than in the other 

two regions. This can be attributed to reports by herders from Dirre that three years 

previous to the interviews (in 2009) they experienced severe herd die offs that mostly 

affected older herd members.  

 

The average AFC of the selected Borana cows recorded in this study ranged from 48-60 

months, which was similar to those reported among other Zebu pastoral herds e.g. Roderick 

et al (1998), Mukasa-Mugerwa (1989) and Pullan (1979). The observed average AFC of 54.2 

months in our study was also comparable to that observed by some recent studies in the 

area; e.g. Homann et al. (2005) and Tolera & Abebe (2007). This result shows that AFC of the 

Borana cattle has deteriorated compared to the average of 48 months reported by 

Nicholson and Cossins (1984) for the same cattle population. It therefore points to a delayed 

age of maturity of the cows compared to the earlier findings. Moreover, in the respective 

regions difference in AFC were observed; Dirre, which has the highest population density 

and lowest possibilities for mobility of the livestock, had a significantly higher AFC compared 

to Golbo and Malbe (at p=0.05, Kruskal-Wallis Test). The better performances in AFC in 

Malbe and Golbo are attributed to the ability of the zones to enable the heifers to attain the 
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required body weight for sexual maturity earlier. The observation was consistent with 

herders’ perception that the zones of Golbo and parts of Malbe enhance quicker weight gain 

and hence offer increased opportunities for earlier AFC and subsequent conceptions. 

 

The results of the average CI followed similar trend as the AFC; it was higher in Dirre (19±0 

months) and lowest in Malbe (17±1 months), the differences being statistically significant 

between the two zones (p=0.05, Kruskal-Wallis Test). Short calving intervals of 10-12 months 

only occurred in 5.6% of the cases in Dirre compared to 10.8% and 16.7% in Golbo and 

Malbe respectively. In the literature, the reported CIs of pastoral Borana cattle was mostly 

lower than the average 18.5±0.3 months calculated in the present study. On the other hand, 

other studies such as Homann (2005) reported similar CI of 19.0 months among the Borana 

pastoral herds. Cossins & Upton (1987) and Tolera & Abebe (2007) found CIs of 16.0 and 

15.9 months respectively, which was similar to 15.3±0 found under ranching system (Haile-

Mariam & Kassa-Mersha 1994).  

 

The livestock owners have a role in the management of these reproductive parameters. 

According to Kaufmann (2007), the herd owners have desired values (target value) for 

parameters such as AFC and the CI that they have established through experience, which 

they would like their cows to attain. They compare these desired values against the actual 

value and when the actual value is higher than the target value (e.g. AFC is higher than 

expected), the herd owners try to identify the possible factors that are responsible for this 

difference and try to counteract (Kaufmann 2011; Kaufmann 2007). In pastoral livestock 

husbandry parameters such as AFC and CI are influenced mainly by fodder availability, which 
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is observed in the seasonal distribution of the calving. A management technique by the 

herders to enhance fodder availability in this system is through strategic mobility. This 

entails targeting areas that enhance quick weight gain especially during the wet season. In 

the case of the Borana pastoral system the grazing areas of Malbe and Golbo have such 

weight and mating enhancement properties (Oba 1998) that the herders usually access to 

keep the performance closer to the target value. Furthermore, if the average AFC of 48-60 

months is taken as the target value for the study conditions, then 30% of cows from Dirre 

have not achieved this target, compared to 19% of those from Malbe and 26% of the herds 

from Golbo. However, the maximization of such reproductive performance can as well 

compromise the physiological capabilities of the animal (Kaufmann 2007). Short suckling 

length due to subsequent early pregnancies is associated to result in physiological 

compromise for the mother and also the calf (a phenomenon referred to as taadhi by the 

Borana pastoralists). Such a pair of calf and mother is deemed more susceptible to the 

effects of dry conditions.  

 

The mortalities among young stock found in this study show the same trend, as in previous 

findings (e.g. Cossins & Upton 1987). However, pre-weaning mortalities in our study (Dirre 

22.4 %, Malbe 12.6 % and Golbo 17.5 %) was in all the sites lower than the average of 25% 

reported by Nicholson and Cossins (1984).  Also data from Maasai cattle in Kenya (Roderick 

et al. 1998) revealed a pre-weaning mortality of 22.1 %, which is close that of Dirre in the 

present study. Mortalities in the young stock were mainly attributed to malnutrition that 

occurs during periods of extended dry periods when fodder availability is limited. 

Importantly, the mortalities across the area were higher in the younger age groups of below 
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6 months. Given that the calves are yet to be weaned, the mortalities can be attributed to 

result from reduced milk supplies due to cows’ weaker body condition during dry seasons. 

The practices by herders to keep calf fodder reserves around the settlements area are 

explained as attempts to reduce the incidence of such mortalities (Oba 1998). 

4.4.2 Herd growth potentials  

The mean number of breeding females owned by households was found not to be 

significantly different between the areas, although Golbo households tended to have slightly 

higher numbers. This shows that the herd growth potentials in the areas are expected to be 

within the same range. Looking at the number of breeding females, a general decline was 

observed over the past 10 years across the sites, which concurs with other studies that 

reported an overall decline in average livestock ownership in the area e.g. Desta and 

Coppock (2002), Homann (2005), Boru et al (2014). However, it is important to point out 

that the decline in the number of breeding females was highest in Dirre.  

 

 Similarly, the herd growth simulation results indicated that herd growth rates between the 

three zones differed. Dirre herd will potentially reproduce at slower rate compared to those 

form Malbe and Golbo. However, the better reproductive parameters in Malbe and Golbo 

might not translate into long term herd growth unless the grazing mobility is linked with 

other zones with different seasonal resource availability.  

4.4.3 Relating the reproductive parameters and mobility constraints 

The results revealed a general decline in the productivity parameters of the Borana cattle 

compared to what was reported three decades ago (e.g. Nicholson & Cossins 1984). These 
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findings resonate with the challenges the production system has faced in the last decades. 

However, the variation of the parameters across the zones relates with the levels of mobility 

constraints. Mobility being fundamental in fodder provision across the heterogeneous 

landscapes that characterize these pastoral zones, the decline in the parameters seems a 

manifestation of the observed reduction in mobility practices (Angassa & Beyene 2003; This 

thesis chapter 3).  For example, Dirre, the most constrained area, consistently displayed 

lower reproductive parameters compared to Malbe and Golbo. Although Dirre was 

previously considered a key resource area and ecological better endowed for its fodder 

availability and dry season water sources, the pressure it currently faces (the conversion of 

most grazing areas into year round grazing) seems to be reflected in the observed 

compromised herd reproductive performances. On the other hand, Malbe herds showed 

better performance in some of the parameters compared to Golbo, despite the expectation 

that Golbo, given its higher mobility should have fared better. These results coincide with 

the higher primary productivity potential associated with Malbe area compared to Golbo 

(Cossins & Upton 1987). However, none of the differences between these two zones were 

significant and given the small sample from Malbe it cannot be conclusively argued that the 

herds there performed better. Also further investigations are required to better understand 

the effect of other factors, particularly those related to differences in grazing resources 

availability in the zones, since only scanty information on primary production is currently 

available. Overall, the limited resource use across these ecologically varied regions suggests 

that the observed reproductive parameters in each are likely to be more susceptible to 

climatic variations.  
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4.5 Conclusion 

Although the reproductive performances of the Borana cattle showed a generally decline 

compared to findings from earlier studies, more importantly, the results revealed significant 

variations between the zones. As the performance parameters of cattle in the zone with the 

lowest mobility are significantly lower, the result suggests that mobility have a decisive share 

in the decrease of reproductive performances and herd growth potentials. In all the 

parameters the herd from the most constrained area of Dirre had the least favourable 

performance parameters compared to those of Malbe and Golbo herds. Although Dirre was 

previously regarded a key grazing resource that was mainly utilized during the dry season, 

the current continuous utilization with limited movement of stock to other zones seems to 

have negatively impacted the livestock performances. The simulated herd growth aggregates 

the effects of single performance parameters leading to considerably reduced herd 

production potential in Dirre. Performance parameters are influenced by many practices 

that influence fodder availability. Mobility in pastoral system is the key practice that 

influences fodder availability. However, also other practices such as health care or other 

individual herd management technique influences the reproductive performance. Their 

effects are most likely reflected in the variation of parameters within each zone. With the 

systematic difference in herd mobility between the zones, the findings underscore the 

importance of policy frameworks such that by the African Union that aims at maintaining 

herd mobility.  
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5. General Discussion and Conclusions 

5.1 Methodology 

 

Assessing the pastoralists’ rangeland use management required the use of methods that 

allowed the focus from a larger (communal) to smaller (individual herd) scale for holistic 

understanding. In this regard, the thesis developed an integrated methodological approach 

that involved the application of: participatory mapping, rangelands use analysis, seasonal 

grazing calendar and GPS tracking of real time grazing itinerary of cattle accompanied by 

interviews with herder. The choice of the methods was premised on the acknowledgment of 

importance of pastoralists’ knowledge of their grazing environment in management of the 

resources. It was also influenced by the need to elucidate pastoral mobility practices at a 

fine scale for detailed understanding of pastoral land use, particularly within the context of 

growing pressures on grazing spaces. The approach was further grounded in the recognition 

of the rangelands as a social-ecological system (SES) where the role of human decision is 

regarded pivotal for the management of resilience of the system (e.g. Janssen et al. 2007; 

Ostrom 2009). Furthermore, deeper knowledge  of the resources by the local communities 

and the values they attach to the landscapes have significant influence on how they make 

resource management decisions (Fernandez-Giminez 1993).  

 

In the present study, the application of the participatory mapping approach followed its 

wide appeal especially in mapping indigenous resources by tapping into the communities’ 

rich knowledge. The strength of this approach is its ability to make the communal mental 

representation of their environment explicit for outsiders to better comprehend the 
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communities’ perceptions. From earlier reseaches, an option for the participatory mapping 

was to develop a sketch map with the communities on a paper. However, the paper sketch 

maps do not accurately capture the location of specific features in relation to each other in 

space (Tripathi & Bhattarya 2004). Therefore, this study instead adopted the use of Google 

earth image as a medium for participatory mapping. An advantage of this is that the satellite 

image map permits to indicate the exact location and accurate spatial relation between 

features such as distances between the various grazing areas and also enabled the detailed 

description of the grazing area characteristics. Through the detailed characteristics, the 

availability of fodder resources and their distances from settlements was elucidated. The 

approach also made it possible to visualize how accesses to specific areas are regulated by 

the community and to estimate the percentages of areas under different use arrangements.  

 

Importantly, this information when combined with the livestock grazing itineraries recorded 

by the GPS devices revealed comprehensive details of the spatial-temporal resource use 

pattern in the respective study sites. The grazing itinerary further showed where and how 

long the herds stayed in a given location and provided the means of detecting the 

differences in the use of grazing areas between the respective study sites. Through these 

methods, therefore, we were not only able to observe the systematic pattern of grazing area 

use in each madda but also discerned the differences in individual herd mobility patterns 

within an area as shown in chapter 3. These details could only be revealed because the 

grazing area maps and grazing itineraries were assessed in combination. Additionally, the 

interviews with herders provided in-depth information such as the reasons for selection and 
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departure from grazing units which creates a better understanding of their decision making 

with regards to livestock spatial-temporal use of grazing resources.  

On the other hand, the resource use pattern and the herd grazing time spent in the 

respective areas when looked at in combination with the area characteristics gave an 

indication on fodder access by the livestock in different localities. Although the grazing 

distances covered by the livestock in the different study sites showed limited differences, 

the differences in terms of fodder access became more evident after considering the 

differences in the area’s resource characteristics as explained by the communities. 

Furthermore, given the influence of fodder availability on livestock reproductive 

performances (e.g. Mukasa-Mugerwa 1989), it was found important to explore the link 

between the varied levels of mobility constraints being experienced and the cattle 

reproductive performances. These insights obtained from the integrated methodology 

therefore contribute to the advancement of the recent efforts in the study of pastoral 

mobility (e.g. Young et al 2013). 

5.2. Pastoralists’ knowledge that informs their rangeland management and herding 

practices 

 

For a meaningful understanding of pastoral rangeland management, the knowledge and the 

perceptions of the resource users are important. In this regard, drawing on the concept of 

mental maps, this study explored the Borana pastoralists’ spatial perceptions of their grazing 

spaces (chapter II). The results show that the Borana pastoralists subdivided their madda 

into grazing units that have unique names, different sizes and specific characteristics. The 

differentiation resulted from the recognition of differences relating to the level of 

experience the individuals obtain as they interact with the environment through livestock 
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herding (Istomin & Dwyer 2009). Since the interaction of pastoralists with the environment 

is mainly through livestock grazing, the level of details about grazing units therefore implies 

the intensity of their use of the area.  As reported by Istomin and Dwyer (2009) among the 

Nenets and Komi herders, the detail richness of their mental representation of the 

environment depended on the amount of exposure they had with grazing areas. Similarly, 

the herders from the most densely populated area of Dirre mapped out smaller units, 

indicating that due to the proximity of the grazing areas to the settlements they are visited 

often, thus more differences are recognized. 

 

The criteria used by the Borana herders to differentiate and characterize the grazing areas 

provided insight into the resource features that matter in their livestock grazing 

management. The significance of the characterization lies in its relation to the herders’ 

recognition of heterogeneity, which influences the selection of the grazing locations by the 

herders. Given the high spatial-temporal variability of grazing resources, herders’ recognition 

of the heterogeneity in grazing resource is an asset in livestock production. Ideally, the more 

heterogeneity the herders observe in their grazing landscapes the more chances they have 

when making grazing area selections (Kaufmann 2007). In essence the observed 

characteristics are the features that are important to the communities’ production purpose. 

Relating to Bateson’s (1983) ‘steps to an ecology of mind’, these were the ‘differences that 

make a difference’ to the Borana pastoralists.  

 

Additionally, these criteria for differentiating the areas conveyed details on their 

understanding of the seasonal variability of the grazing resources, which underlie the 
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management of the grazing land use by pastoral communities. The features aid the herders 

to communicate the resource conditions among themselves. This is particularly important 

because the management of livestock mobility is not an activity undertaken by an individual 

herder, but  is a communal venture that benefits from sharing  the knowledge base through 

interaction and planning with the wider community (Schareika 2014). The documentation 

and geo-referencing of this knowledge into the community grazing area maps also offered 

means for sharing pastoralists’ knowledge of their grazing resources with policy makers and 

researchers from outside the system. This contributes to the steps that aim at solving the 

challenges of communicating pastoralists’ knowledge to outsiders and for this knowledge to 

be successfully integrated with other scientific knowledge or in policy making processes (IIED 

2013; Rowley 2013). 

5.3 Livestock mobility practices and response to space constraints by the Borana 

pastoralists 

 

An informed insight into pastoral mobility strategies is useful for comprehending the 

households’ response to challenges posed by pressures impacting the grazing areas (Turner 

et al 2014). Like most rangelands around the world the Borana pastoral areas are 

characterized by stochastic rainfall conditions and high spatial temporal variability of grazing 

resources. Therefore, the pastoral producers on these rangelands require flexible access to 

the seasonally varying pasture resources. This study in chapter III sought assesses the Borana 

pastoralists’ resource management and the influences of the varied levels of constraints on 

livestock mobility strategies in different parts of the rangelands. 
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The contemporary Borana resource management system revealed a system riddled by 

severe constraints.  The community aimed at coping with the challenges and have as a 

response organized their grazing spaces into the temporal use areas. These are year round, 

dry season, wet season areas and calf reserves. This reorganization attempts to mimic the 

previous seasonal mobility practices that involved movement between the zones with varied 

grazing resources in the different seasons. The reorganization therefor shows the desire of 

the livestock keepers to try and maintain some form of mobile use where the previous order 

has been disrupted by the prevailing constraints. Indeed, as the reality of their production 

context changes the pastoralists innovate and try to adapt to the prevailing resource 

conditions (see e.g. McCabe 2004). Although the community indicated that the system 

alleviates fodder shortage particularly during the critical period of the dry seasons, it seems 

to be a coping measure that does not translate into improved livestock production. 

Additionally, the sizes and types of the temporal use areas observed in the respective study 

sites demonstrated the differing degree of constraints between the respective zones. The 

severely constrained zone had smaller sized and fewer types of the temporal use areas. The 

ecologically more endowed site of Dirre, which has permanent supply of water from the 

traditional tula wells and had perennial grass based (Cossins & Upton 1987) was the most 

constrained due to high settlement density. This can be attributed to the better resource 

availability, particularly of the dry season water sources, that has attracted the high 

population density in the area.  

 

The different levels of constraints observed in the zones had varied repercussions on the 

mobility strategies practiced by the herders (chapter III). In the zones with severe constraints 
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the herders spent most of their grazing time in the year round use area. The year round use 

areas, being within close proximity of settlements make them subject to heavy grazing that 

does not provide the vegetation time to recover and are therefore associated with poor 

fodder availability. While in the zone where with less grazing space restrictions, for example 

in Golbo, the herders spent relatively shorter time within the year round use areas, rather 

spending more time in the dry season reserves that were associated with better grazing 

conditions. This agrees with the observation that where possible the pastoral communities 

assess the grazing potential of their grazing areas and adopt mobility practices accordingly 

(Roba & Oba 2008). However, in the Borana zones facing severe constraints, the community 

has been forced to abandon practices that they know is crucial in their livestock production. 

This was particularly demonstrated by the community’s restrictions of the practice of foora, 

despite its associated benefits, due to the grazing space limitations. The shift is a negative 

change from the former rangeland management practices by the Borana community where 

through herd divisions access to seasonal variability of grazing resources was effectively 

managed (Oba 1998). These changes in grazing strategies observed in the Borana rangelands 

is an indication of the risks of degradation that can result from the heavy grazing as most 

areas are utilized without being given time to recover. As already argued, a high degree of 

flexibility in livestock mobility is a prerequisite for successful pastoral production the failure 

of which compromises environmental conditions and the systems sustainability (Coughenour 

1991; IUCN 2012; McCabe 1990). Correspondingly, the limitations on the mobility strategies 

in the Borana rangelands can be an indication of reduced resilience of this production 

system to environmental variability. 
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5.4 The link between livestock mobility and the reproductive performances 

 

Given that livestock mobility is the principle fodder provision technique in the pastoral 

livestock production (Niamir-Fuller and Turner 1999), the observed reduction in the mobility 

practices in Borana pastoral system pose serious limitations to livestock feed intake and the 

reproductive performances. A number of reproductive performance parameters such as age 

at first calving and the calving intervals of the cattle reared in the Borana rangelands 

exhibited a general decline compared to data from about 30 years ago (e.g. Nicholson & 

Cossins 1984). Likewise, there was a considerable reduction in the average numbers of 

breeding females owned by respective households over the past 10 years, which confirms 

the general decline in the herd numbers reported by other studies in the area (Desta & 

Coppock 2002; Homann 2005).  

 

The link between the decline in the reproductive performances and the mobility constraints 

was evidenced by the fact that the cows from Dirre, the most severely constrained area, 

consistently showed inferior reproductive parameters compared to those from Malbe and 

Golbo. Consequently, a 20 year herd development simulation projected a significantly slower 

herd growth rate for the cattle reared in Dirre. The reductions in performances have 

negative repercussions on the livelihoods of the pastoral households. For instance, the 

higher age at first calving and longer calving intervals mean limited milk supplies to the 

households and similarly affect the availability of offspring for offtake for household’s cash 

requirements. 

 



Chapter 5 General discussion 

148 

 

In the Borana pastoral system, the need to maintain the livestock mobile is further signified 

by the projected increase in climate variability. As elaborated by Krätli et al. (2013a), the 

most essential way of securing pastoral production is through the provision of conditions 

that allows livestock mobility to access pastures in accordance with seasonal nutrient fluxes. 

In the case of the Borana rangelands, reversing the current condition of mobility constraints 

is certainly unfeasible. Instead, it is expected that the intensity of constraints shall increase 

to curtail mobility practices even more. This makes the recommendations by the mobility 

paradigm (Niamir-Fuller & Turner 1999; Scoones 1995) relevant for the management of the 

situation. The mobility paradigm advocates for the protection of the remaining rangelands 

from further encroachment by other land use types. This concerns land use options such as 

crop cultivation and rise of private enclosures that already pose substantial threats to the 

Borana grazing areas (Tache and Oba 2010; Tache 2013). Equally in other parts of Ethiopia 

unprecedented losses of grazing lands to commercial farming and hydroelectric power 

plants are some of the recent developments that have caused displacement of pastoral and 

agro-pastoral communities (Fratkin 2014, Behnke 2013).  

 

Moreover, with the observed constraints on pastoral land use, the expanding population has 

to engage in other sustainable livelihood options that do not compete for land with pastoral 

production. In fact, there is a growing trend in the Borana areas where individuals with large 

livestock sell and invest in rental housing units within upcoming towns, which are few 

available investment options in this region. In this setup, while livestock will remain the key 

productive asset, the alternative livelihood options act as cushion against destitution that 

may result when severe droughts decimate the livestock (Fratkin 2013). Along this path, 
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access to formal education for pastoral communities are suggested to open up possibilities 

of access to other livelihood options (Little et al. 2009; Siele et al. 2013). However, the 

provision of education requires a departure from the current approach where pastoralists 

are expected to settle and exit pastoral livelihoods as they acquire formal education (Krätli et 

al. 2013b).  

5.5 Policy and development implications 

 

Development initiatives that are undertaken with limited consideration of the pastoral 

producers pose threats to pastoral land use. In the Borana rangelands, as has already been 

documented (e.g. Homann et al. 2008), the lack of guiding policies that result in ill-advised 

development projects are mainly responsible for disrupting the longstanding traditional land 

use management. Despite such documentation the implementations of similar initiatives 

continue in the Borana pastoral system. For instance, during the field work for this study it 

was witnessed that large water development projects that involve the development of 

several boreholes and water distribution networks are being implemented in parts of the 

Borana grazing areas. This project, when completed, will have substantial impact on the 

current communal grazing arrangements in the area. Similarly, it was observed that 

fragmentations of the grazing areas are continued to be caused by some environmental 

conservation efforts supported by the government. These efforts include: building of 

gabions, bush clearing and creation of large enclosures, which are often fenced off either to 

protect the bush cleared sites that were reforested with exotic tree species such as 

Eucalyptus or to demonstrate how exclusion of grazing can stimulate vegetation recovery. 
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Most of these environmental conservation practices are identical to those undertaken in the 

mid-1980s which were criticised for lacking any environmental benefits (e.g. Hoben 1996).  

 

The continuity of such initiatives in spite of the official recognition of the pastoral land rights 

in Ethiopia’s constitution (Mulatu & Bekure 2013), has been observed to be due to lack of 

specific laws to implement these constitutional granted rights (Little et al. 2010;Mulatu & 

Bekure 2013). Instead, some of the policies (e.g. the poverty reduction strategy papers 

(PSRP)) provide the government with the required authority to appropriate pastoral lands 

for any other purposes (Mulatu & Bekure 2013). The lack of change in perception of the 

policy makers towards pastoral production is what is also presumably fuelling the continued 

alienation of pastoral lands (Fratkin 2014; Behnke & Kerven 2013). The results of this thesis 

suggests that any future proposals of excluding portions of land from the Borana pastoral 

system is detrimental due to the severity of constraints already being experienced. 

 

However, the federal system of governance in Ethiopia in principle accords the pastoralists’ 

dominated regions the opportunity to formulate land use policies beneficial to their 

production system. For example, the Somali regional state have proposed policies that aim 

to strengthen customary institutions to manage grazing lands and solve conflicts in the 

pastoral dominated areas (Mulatu & Bekure 2013). While this undertaking is welcome, for 

better impact the local level initiatives need to be linked to the policy issues at the national 

level. Besides, it calls for the domestication of the African Union policy framework that was 

proposed in 2010 at the national level. The efforts can be complemented by detailed 

participatory maps of the grazing areas that capture the properties important for livestock 
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production and rangeland management as proposed in chapter 2 of this thesis. It is 

envisioned that parts of the rangelands that are targeted for appropriation by either 

government or individual investments interest can be protected when associated use values 

are well documented. In the article ‘defending land with maps’ Denniston (1998) elaborated 

how native communities can advocate and fend of external threats to their land by using 

maps that link the values and qualities they associate with different parts of their land to 

their livelihoods.  

 

The detailed participatory maps of the grazing areas could be used as basis implementing 

the Bio-cultural Community Protocols (BCPs) that aim to mainstream community norms, 

values and customs for protection of their bio-cultural resources (Jonas et al. 2010). The 

recognition of the BCPs in the Nagoya Protocol for its importance in Access and Benefit 

Sharing (ABS) and adoption under the Convention on Biological Diversity provides good 

avenues to advocate for pastoral land rights. Another approach that can positively influence 

pastoral land use legislation is the recognition of the role of pastoral production system in 

the Green Economy debate (McGahey et al. 2014). Green Economy being a new economic 

paradigm that advocates for the creation of material wealth without increasing 

environmental risks, ecological scarcity or social parity is seen compatible with the mobile 

pastoral production on the rangelands (ibid). 
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5.6 Study limitations and opportunities for further research 

 

An overarching challenge with the use of the participatory mapping approach was the 

inadequacy to present every aspect of the environment that is perceived by the users on the 

resulting community map. Therefore, large amount of information, especially the qualitative 

aspects about grazing areas characteristics, could only be detailed in the background files of 

the GIS software used.  Additionally, since the participatory process required participation by 

the community members for a number of days, organizing the activity in the pastoral setup 

during a dry period was found particularly challenging due to the high work load facing the 

pastoralists during this time. Moreover, in the Borana rangelands, ongoing communal work 

organized by the government and mandatory for the villagers to attend for about 3-6 days a 

week presented unprecedented challenges in having desired participation from the 

community. Therefore, as with other research activities, careful consideration of the context 

is recommended when planning similar undertaking.  

 

Due to limited research this study focused on the mobility of cattle which are the 

predominant species in the area. However, with increase in the community’s interest to rear 

camel and small ruminants (e.g. Megersa et al 2014), studying the mobility of these other 

livestock species is important to consider for future research. Of particular significance 

would be to study the synergy in their mobility strategies with that of cattle for more 

comprehensive understanding of grazing management in this pastoral system. Also, it would 

have been more informative to study the reproductive performances of the herds whose 

grazing itineraries were obtained from the seasonal calendar and the GPS tracking. This was 

not feasible because the itineraries could only be done for about a year while the 
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reproductive performance required obtaining long term data. Besides, we conducted the 

comparison of the reproductive performances at the madda level, but recognize that the 

deviations within each madda more emphasis could have been placed on understanding the 

factors that are responsible for the deviations.  

 

Besides the challenges facing the Borana pastoral system, there are emerging opportunities 

that can have significant influence on pastoral mobility and rangeland management 

practices. In this respect it is essential that the influence of other factors such as herd size, 

household financial means, ownership of asset like motor cycles and improved availability of 

technologies like cell phone networks, on the practice of livestock mobility is investigated. 

For instance, according to Butt (2014) a significant number of pastoral communities in East 

Africa own mobile phones and utilize it in livestock management through information 

sharing between herders.  

5.7 Conclusion 

 

This study was conducted to assess the pastoral rangeland management in order to get an in 

depth understanding of the resource use practices of Borana pastoralists in southern 

Ethiopia. In the current situation of reduced access to grazing lands, heightened 

anthropogenic and climate related pressures the study assessed the effects of space 

constraints on the pastoralists’ herding practices and linked this to the livestock reproductive 

performances in the area. The study developed a methodological approach that was used to 

obtain data at spatial-temporal scales relevant to the pastoral resource management. This 

included participatory method, which employed satellite image of the grazing areas which 
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made it possible to explicate community’s mental representation of their environments as 

geospatial maps. 

 

The Borana pastoralists characterized and differentiated their rangeland into units with 

names using unique combination of characteristics such as landforms, soil types and 

vegetation types, which are seen as determinants of the grazing resource properties. The 

characteristics observed by the pastoralists are differences that matter to them for their 

grazing management practices. The pastoralists’ ranking of suitability of grazing areas could 

be confirmed through ecological assessments of the prevalence of desirable fodder species 

in the respective areas. We propose that rangeland classification and characterization based 

on pastoralists’ own criteria form a better basis for understanding pastoral use of the grazing 

areas and their related decision making. Such knowledge is of importance since in these 

social ecological systems, the ecological sustainability is highly dependent on the human 

decisions and management practices.  The georeferenced community grazing maps are 

envisioned to ease the sharing of the pastoralist knowledge hence contributes towards 

knowledge integration between the local communities and development agents. 

Furthermore, this is expected to contribute to integration of the local community’s 

perceptions of their resources in land use policy formulations at various levels.   

 

The detailed analysis of the contemporary Borana livestock mobility practices revealed a 

pastoral system reeling under various pressures leading to constrained grazing spaces that 

has eroded the resource use strategies previously associated with the Borana pastoral 

system. The intensity of the constraints varied between and within the different zones of the 
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rangelands and impacted differently on the herders mobility practices. In two of the three 

zones studied in the Borana rangelands, cattle grazing movements are currently dominated 

by daily mobility which restrains grazing distances to within close proximity of pastoral 

settlements. Moreover, seasonal mobility between the ecologically different and seasonal 

varying grazing resources has been severely impeded. In the zones facing the severest 

constraints such as Malbe and Dirre the communities have disallowed the use foora resource 

use system in order to reduce competition from herds from other zones that seek dry season 

grazing areas. However, in Dirre this has led to a completely sedentarized system, where 

livestock grazing is restricted to areas around settlements. These herds cannot make use of 

the ephemeral resource availability with projected negative effects on the herd productivity.  

 

Although the Borana community try to cope with the constraints through the reorganization 

of grazing units into temporal use areas, their scope to regulate and manage availability of 

livestock fodder and protecting environmental integrity remains very limited. Therefore the 

constraints affect herders’ principal productive and adaptive strategies and thereby threaten 

herd reproductive performances and the system’s resilience. The repercussion of these on 

the pastoral system’s resilience is of specific significance considering the projected increase 

in climate variability in the region. 

 

 The reproductive performances of cattle reared in the different parts of the Borana 

rangelands were generally characterized by a declining trend compared to the study results 

from the past 30 years. The fact that the performance parameters of cattle in the Dirre zone 

with the lowest mobility were significantly lower provided an indication that mobility has a 
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decisive share in the decrease of reproductive performances and herd growth potentials of 

cattle in the area. This is interesting as Dirre was previously regarded a key grazing resource 

due to the abundance of perennial grasses that was mainly utilized during the dry seasons, 

but is now characterised by continuous utilization with limited movement of stock to other 

areas. The reduced reproductive performance has major effect on the output of the system. 

It leads to the decrease of the household’s asset base hence reduced availability of livestock 

for off-take for household income. Also milk supply for the household subsistence in this 

zone is affected. Given that, mobility in pastoral system is the key practice that influences 

fodder availability, attempts to maintain the livestock mobile are therefore regarded vital 

and efforts are needed to be focused on the protection of the remaining pastoral 

rangelands. In order to boost the economy of the region, investment in other sectors should 

be encouraged. This can create options of employment and diversification of livelihoods that 

do not compete for land with pastoral production. Policy efforts such as the African Union 

policy framework of 2010 and the Bio-Cultural Community Protocols are some of the 

avenues that if domesticated in the national and regional levels have the potential to 

safeguard pastoral production. 

The analysis conducted in this study can be used as basis for rangeland use planning with 

Borana pastoralists and representatives of their customary institutions with the aim of 

seeking possibilities that can re-direct the current transformation of the system to secure 

the livelihoods of Borana pastoral households. 

 

 



Chapter 5 References 

157 

 

5.8 References 

 

Adriansen H. & Nielsen T. (2002) Going where the grass is greener: on the study of pastoral 

mobility in Ferlo, Senegal. Human Ecology 30: 215-226. 

Angassa A. & Oba G. (2008) Herder perceptions on impacts of range enclosures, crop 

farming, fire ban and bush encroachment on the rangelands of Borana, southern 

Ethiopia. Human Ecology 36: 201-215. 

Bateson G. (1983) Steps to an Ecology of mind. Collected essays in anthropology, pyschiatry, 

evolution and epistemology . Jason Aronson Inc., Northvale, New Jersey London. 

Bavikatte K. & Robinson D. F. (2011) Towards a people's history of the law: Biocultural 

jurisprudence and the Nagoya protocol on access and benefit sharing. Law, 

Environment and Development Journal 7. 

Behnke R. & Kerven C. (2013) Counting the cost: Replacing pastoralism with irrigated 

agriculture in Awash Valley. In: pastoralism and development in Africa: Dynamic 

change in the margins (eds A. Catley, J. Lind, and I. Scoones) pp. 57-70. Routledge, 

London and New York. 

Butt B. (2014) Herding by mobile phone: technology, social networks and the transformation 

of pastoral herding in East Africa. Hum Ecol 1-14. 

Chapin M., Lamb Z., & Threlkeld B. (2005)  Mapping indigenous lands. Annual Review of 

Anthropology. 34: 638. 

Cossins N. J. & Upton M. (1987) The Borana pastoral system of Southern Ethiopia. 

Agricultural Systems 25: 199-218. 

Coughenour M. B. (1991) Spatial components of plant-herbivore interactions in pastoral, 

ranching, and native ungulate ecosystems. Journal of Range Management 44. 

Denniston D. (1994) Defending the land with maps. World watch 7: 27-31. 

Desta S. & Coppock D. L. (2002) Cattle population dynamics in the southern Ethiopian 

rangelands, 1980-97. Journal of Range Management 439-451. 

Fernandez-Giminez M. (1993) The role of ecological perception in indigemous resource 

management: A case study from the Mongolian forest-steppe. Nomadic Peoples 33. 

Fratkin E. (2013) Seeking alternative livelihoods in pastoral areas. In: Pastoralism and 

Development in Africa: Dynamic changes in the margins (eds A. Catley, J. Lind, and I. 

Scoones) pp. 197-205. Routledge, London and New York. 

Fratkin E. (2014) Ethiopia's pastoralist policies: Development, displacement and 

resettlement. Nomadic Peoples 18: 94-114. 

Gulliver P. H. (1975) Nomadic pastoralism causes and implications. In: pastoralism in tropical 

Africa (ed T. Monod) pp. 369-389. Oxford University Press, London. 

Helland J. (2006) Pastoral Land tenure in Ethiopia. Colloque international "Les frontières de la 

question foncière – At the frontier of land issues", Montpellier, 2006. 

Hoben A. (1996) The cultural construction of Environmental policy: Paradigms and politics in 

Ethiopia. In: The Lie of the land: challenging received wisdom on the African 

environment (eds M. Leach and R. Mearns) pp. 186-208. The international African 

Institute, London. 

Homann S. (2005) Indigenous knowledge of Borana pastoralists in natural resource 

management: A case study from southern Ethiopia. Cuvillier Verlag. 



Chapter 5 References 

158 

 

Homann S., Rischkowsky B., & Steinbach J. (2008) The effect of development interventions 

on the use of indigenous range management strategies in the Borana lowlands in 

Ethiopia. Land degradation & development 19: 368-387. 

IIED (2013) Maps that build bridges. International Institute for Environment and 

Development (IIED), London UK. 

Istomin K. V. & Dwyer M. J. (2009) Finding the way: a critical discussion of anthropological 

theories of human spatial orientation with reference to Reindeer herders of 

Northeastern Europe and Western Siberia. Current Anthropology 50: 29-49. 

IUCN (2012) Supporting sustainable pastoral livelihoods: A global perspective on minimum 

standards and good practice., 2nd Edition edn. IUCN (International Union for 

Conservation of Nature), ESARO Office, Nairobi. 

Janssen M. A., Anderies J. M., & Ostrom E. (2007) Robustness of social-ecological systems to 

spatial and temporal variability. Society & Natural Resources 20: 307-322. 

Jonas H., Shrumm H., & Bavikatte K. (2010) Biocultural community protocols and 

conservation Pluralism. Policy matters 17: 102-112. 

Kaufmann B. A. (2007) Cybernetics analysis of socio-biological systems-the case of livestock 

management in resource poor environments, Kommunikation und Beratung 

Sozialwissenschaftliche Schriften zur Landnutzung und ländlichen Entwicklung. 

Volume 81. edn. Margraf Publishers, Weikersheim. 

Kefale A. (2010) Federal Restructuring in Ethiopia: renegotiating identity and borders along 

the Oromo−Somali ethnic frontiers. Development and Change 41: 615-635. 

Krätli S., El Dirani O. H., Young H., Ahmed S. M., Babiker O. M., Ismail M. A., Hassan A., & El 

Bushra A. (2013a) Standing wealth: pastoralist livestock production and local 

livelihoods in Sudan. United Nation Environmental Programme (UNEP), Nairobi. 

Krätli S., Hüelsebusch C., Brooks S., & Kaufmann B. (2013b) Pastoralism: A critical asset for 

food security under global climate change. Animal Frontiers 3: 42-50. 

Leslie P. & McCabe J. T. (2013) Response diversity and resilience in social-ecological systems. 

Current Anthropology 54: 114-143. 

Little P. D., Aboud A. A., & Lenachuru C. (2009) Can formal education reduce risks for 

drought-prone pastoralists?: A case study from Baringo District, Kenya. Human 

Organization 68. 

McCabe J. T. (1990) Turkana pastoralism: A case against the tragedy of the commons. 

Human Ecology 18: 81-103. 

McGahey D., Davies J., Hagelberg N., & Ouedraogo R. (2014)  Pastoralism and the green 

economy - a natural nexus? IUCN and UNEP. x + 58p, Nairobi. 

Megersa B., Markemann A., Angassa A., Ogutu J. O., Hans-Peter P., & Zarate A. V. (2014) 

Livestock diversification: an adaptive strategy to climate and rangeland ecosystem 

changes in southern Ethiopia. Hum Ecol 42: 509-520. 

 

Mukasa-Mugerwa E. (1989) A review of reproductive performance of female Bos indicus 

(Zebu) cattle. International Livestock Centre for Africa. 

Mulatu A. & Bekure S. (2013) The need to strengthen land laws in Ethiopia to protect 

pastoral rights. In: Pastoralism and Develoment in Africa: Dynamic change in the 

margins (eds A. Catley, J. Lind, and I. Scoones) pp. 177-185. Routledge, London and 

New York. 



Chapter 5 References 

159 

 

Niamir M. (1990) Community Forestry: Herders' decision making in natural resource 

management in Arid and Semi-arid Africa. Food and Agriculture Organization of the 

United Nation. 

Niamir-Fuller M. & Turner M. D. (1999) A review of recent literature on pastoralism and 

transhumance in Africa. In: Managing mobility in African rangelands: the 

legitimization of transhumance. 1999 pp. 18-46 (ed M. Niamir-Fuller) Intermediate 

Technology Publications Ltd (ITP), London. 

Nicholson M. J. & Cossins N. J. (1984) Animal productivity parameters: Sensitivity analysis. 

JEPSS (Joint Ethiopian Pastoral System Study). 

Oba G. (1998) Assessment of indigenous range management knowledge of the Booran 

pastoralists of southern Ethiopia. Borana Lowland Pastoral Development Programme 

(BLPDP/ GTZ), Negelle. 

Ostrom E. (2009) A General framework for analyzing sustainability of social-ecological 

systems. science 325: 419-422. 

Peluso N. L. (1995) Whose Woods are these? Counter-mapping forest territories in 

Kalimantan, Indonesia. Antipode 27: 383-406. 

Roba H. G. & Oba G. (2008) Integration of herder knowledge and ecological methods for land 

degradation assessment around sedentary settlements in a sub-humid zone in 

northern Kenya. International Journal of Sustainable Development & World Ecology 

15: 251-264. 

Rowley T. (2013) Participatory digital map making in arid areas of Kenya and Tanzania. 

Participatory learning and action (66) Tools for supporting natural resource 

management and livelihoods edited by Holly Ashley, Nicole Kenton, Agela Milligan p. 

51-66. 

Schareika N. (2014) The social nature of environmental knowledge among the nomadic 

Wodaabe of Niger. Ecology and Society 19. 

Scoones I. (1995) Living with uncertainity: New directions in pastoral development in Africa. 

Intermediate Technology Publicazions Ltd., London. 

Siele D., Swift J., & Krätli S. (2013) Reaching pastoralists with formal education: a distance 

learning strategy in Kenya. In: Pastoralism and Development in Africa: Dynamic 

change in the Margins (eds A. Catley, J. Lind, and I. Scoones) Routledge, London and 

Newyork. 

Tache B. & Oba G. (2010) Is poverty driving Borana herders in southern Ethiopia to crop 

cultivation? Human Ecology 1-11. 

Tache B. (2013) Rangeland enclosures in southern Oromia, Ethiopia: an innovative response 

or the erosion of common property response. In: Pastoralism and Development in 

Africa: Dynamic change at the margins (eds J. Lind, A. Catley, and I. Scoones) pp. 37-

46. Routledge, New York.Tripathi N. & Bhattarya S. (2004) Integrating indigenous 

knowledge and GIS for participatory natural resource management: State of the 

practice. EJISDC 17: 1-13. 

Wilson R. T. & Clarke S. E. (1976) Studies on the livestock of Southern Darfur, Sudan.II. 

Production traits in cattle. Tropical Animal Health and Production 8: 47-57. 

Young H., Suleiman H., Behnke R. H., Cormack Z., Adam A. M., Ahmed S. M., & Abdelnabi H. 

M. (2013) Pastoralism in practice: Monitoring livestock mobility in contemporary 

Sudan. UNEP. 

 



Appendixes 

160 

 

 

Appendixes  

 
                                                                      Appendix 1 a_ Dirre grazing units' characteristics 

 
 
Grazing unit ID 

(corresponds 

with those on 

the Figure 4) 

 
Name of grazing 

unit 

 
Area 

(Km²) 

 
 

Characteristics 

1 Afaan galtamaa 9 Soil: Red 

Vegetation: Has variety of tree/bush species. The Andaraka (Lannea schimperi)  Dakara  (Boswellia neglecta),   Ameesa  

(Commiphora Africana)  Chophi (Cissus aphyllantha), Dheekka (Grewia tenax),  Ogomdi (Grewia vilosa), Dununu, (Hibiscus 

sparseaculeatus),   Abunee (Bidens hildebrandtii),  Barbarisa (Plectranthus ignarius) Grasses: alaloo (Chrysopogon aucheri), Bilaa 

(Aristida adoensis), Matagudeesa (Cenhrus ciliaris) 

Grazing Potential: Average for cattle (best for goats and camel) – most of the bush species are palatable, some have ability for 

quick response to rain ('barduma') and grow quickly with the initial rains. 

42 
 
Kukuba Waaqo 

 
8 

11  
Bulto chanaa 

 
10 

17 Dambala hamara- 

hara barbada 

 
14 

34 Halolole miligobbe  
8 

4 Angaa_soda 28 Soil: Red 

Vegetation:  Units are bushy but with the patches of open areas common shrubs Dununu, (Hibiscus sparseaculeatus), Ameesa( 

Commiphora Africana), Dakara  (Boswellia neglecta), Andaraka (Lannea schimperi) 

Grass: Species include Alaloo (Chrysopogon aucheri), Samphille (Erygrositis sp.) 
 
Grazing potential: Low - It has limited grass cover but liked during rainfall times because of open spaces. Has relatively high tick 

load 

15 Dambala adii  
 
 
 

22 
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5 Badda koticha     34 Soil: Black 

Vegetation: Busy but has trees found in sub-humid areas such as Daboobessa (Rhus natalensis) , Hindhessa (Juniperus procera)  

Rukeesa (Combretum molle) 

Grass: Has grasses such as Alaloo (Chrysopogon aucheri)  Bukkicha (Sporobolus pyramidalis)  and 

Seericha (Heteropogon contortus)  

Grazing potential:  Average – do not liked by cattle during rain periods because it is cool and has 

biting insects (Qodhabee)  

Remarks – It’s a mountain, during extreme dry periods liked for its cool nature and leave liter from 

tree such as Rukeesa 

 
Grazing unit ID 

(corresponds 

with those on 

the Figure 4) 

 
Name of grazing 

unit 

 
Area 

(Km²) 

 
 

Characteristics 

               10 Bulee baboo 11 Soil: Black with black pebbles 

Vegetation: Sparsely bushy areas with bushes such as Fuleensa (Acacia drepanolobium),  Saphansa (A. mellifera) 

Grasses: Has limited grass cover include - Ogondho (Pennisetum mezianum ) Bukicha (Sporobolus pyramidalis) 

Remarks: It is within close proximity of villages and partly taken over by farms 

              25 Diida hara badaa 15 

              12 Dadacha Qanchara  
 

6 

Soil: White – greyish in parts. 

Vegetation: It is sparsely bushy with main tree species being Hallo (Acacia busei ) and Dhadacha (A.tortilis ). Has dwarf bushes 

such as Garbicha (Chionothrix latifalia) which are also fodder. 
Grass: the main variety of grass species include Mata gudeesa (Cenchrus ciliaris), Alalo (Chrysopogon aucheri), bukkicha (S. 

pyramidalis), Hidoo (Digitaria milanjiana), and varieties of Bilaa (Eragrostis sp.) 

Grazing potential: Good – has combination variety  grass species regarded good for cattle and good soil but he grazing units 

lie towards the permanent water well of Madhaho which means they are in constant utilization from settlements around 

              14 Dalacha nyencha  
 

15 
             13 Dalacha Aawaree 3 
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            16 Dambala buyoo 

and 
D. diqata 

 
9 Soil: Red 

Vegetation:  Characterized by dense bush with the following common shrubs Dununu, (Hibiscus sparseaculeatus), 

Ameesa (Commiphora Africana) , Dakara  (Boswellia neglecta) , Andaraka (Lannea schimperi), Aroreesa (Grewia bicolor) , 

Soil: Mainly red in colour 
Grass: Species include Alaloo (Chrysopogon aucheri) , Samphille (Erygrositis sp .) Matagudeesa (C. ciliaris). 
Grazing potential: Low - It has limited grass cover which the herders attribute to the dense bush cover 

Remarks: grass left under the bushes acts as pockets of reserve utilized gradually during the dry periods. Has relatively high tick 

load 

 

35 

Hara boru libaan  

 

12 
56  

Wayama hara 
diqaa 

 
14 

18 Dambala 
madheera 

16 

38 
 
Ireesa baaji 

 
27 

19  
Dambala olaa 

 
23 

20 Dhadacha dhowaa 16 Soil: Greyish white 

Vegetation: Bushy but still not densely bushy grazing area with Hallo (Acacia busei ), burquqe (Acacia nilotica),  Ameesa   
(Commiphora Africana), D heeka (Grewia tenax), Aroreesa (Grewia bicolor), 

Grass: Main grass species are Bukkicha (Sporobolus pyramidalis), alaloo (Chrysopogon aucheri) and Samphille (Erygrostis sp.) 

Grazing potential: Good. It falls within areas regarded as most suitable for cattle. 

Remarks: The areas are liked during rain times against the more bushy areas. Risk of poisonous plants 

22 Dhibu Qoboo 17 Soil: Red with patches of grey soils in depressions 

Vegetation: its bushy but with patches of open areas. Main bush species are  Ameesa (Commiphora Africana),  Dununu, 
(Hibiscus sparseaculeatus), Abunee (Bidens hildebrandtii) 

Grass: It’s a good grazing unit with good grass cover which includes Alaloo (Chrysopogon aucheri)   Mata gudeesa (C. ciliaris). 

Grazing potential: Good – among the best for surrounding villages 

26 Diida tarchii 13 Soil: White – greyish in parts. 

Vegetation: Is very sparsely bushy with main tree species being Dhadacha (A. tortilis ). 
Grass: Has variety of grass species which include Bukkicha (S. pyramidalis ), Alaloo (Chrysopogon aucheri ), Matagudeesa 
(Cenchrus ciliaris ), Hidoo( Digitaria milanjiana ), Marra salaa (Themeda triandra ) and varieties of Bilaa (Erygrostis sp. ) 
Grazing potential: Very good – most of the main grass varieties regarded good for cattle 

27 Diida tuyura 8 

40 Kukuba Goromii 5 

28 Duda dimaa 10 

51 Qarsa racha 8 
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31 Gooro Burquqee 12 Soil: white and grey in parts. 

Vegetation: It is densely wooded area main tree species being Hallo (Acacia busei)  and burquqe (Acacia nilotica) 

Grasses: Good grass cover. Species include Alaloo (Chrysopon aucheri), Matagudeesa (Cenchrus ciliaris), Ogondho (P. mezianum) 

Grazing potential: Good because of perennial grasses availability 

36 Hara jillo xille 8 Soil: mainly greyyish 

Vegetation: bushy with mainly Hallo (A. busei) and Burquqee (A. nilotica), Saphansa (A. melliphera). 

Grass: the main grass species are Alaloo (Chrysopogon aucheri), Matagudeesa (Cenchrus ciliaris). 

Grazing potential: Good due to the grass varieties 
37 Hocuu 6 

41 Kukuba sala  
8 

Soil: Greyyish dark 

Vegetation: bushy with mainly Hallo (A. busei ) and Burquqee (A. nilotica ), Saphansa (A. melliphera). Grass: the main grass 
species are Alaloo (Chrysopogon aucheri ), Matagudeesa (Cenchrus ciliaris ).  

Grazing potential:  good – because of the grass variety 

53 Siga borde 9 

2 Agirtee 19 

45 Qaa elaa Anoolee  
 

25 

Soil -White soils with small pebbles in certain areas. 

Vegetation – Sparsely bushy main species are Hallo ( Acacia busei ), Burquqe (Acacia nilotica ), Dheeka (Grewia tenax ), Ogomdi 
(Grewia vilosa ), Madheera (Cordia gharaf ), Qaxee (Harmsia sidoides  - good fodder during early rainfall periods) 

Grasses – Main grass species are: Matagudeesa (Cenchrus ciliaris), Bukkicha (Sporobolus pyramidalis), Alaloo (Chrysopogon 
aucheri). 

Grazing potential: very good, liked for its perennial grasses that are not quickly depleted through repeated grazing. In parts it 
grows sprouting grass species with the rain and provides the initial green feed after dry period. 

46 Qaa goofa 
 

14 
47 Qaa ulagaa 10 

52 Saphansa godde 10 Soil: Dark soil 

Vegetation: It is densely bushy area with mainly Saphansa (Acacia mellifera). This is the most densely bushy area in this area. 

Grass: species limited by bushes but has Ogondho (Pennisetum mezianum) and Bukkicha (Sporobolus sp.) 

Grazing potential: Previously good but now depleted due to bush encroachment 

 

  

24  
Dhosa hara boora 

 
2 
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54 Walensu ilmoole 35  Soil: Red 
Vegetation:  bushy area but grows variety of grasses as well. Bushes include - Dakara  ( Boswellia neglecta),  Andaraka (Lannea 

schimperi)  Ameesa (Commiphora Africana) , Abunee (Bidens hildebrandtii),  Dununu, (Hibiscus sparseaculeatus) 

Grass: main species are Bukicha (S. pyramidalis), Matagudeesa (C. ciliaris), Alaloo (C. aucheri) 

Grazing potential: Good - regarded as the best grazing area. Has relatively high tick prevalence 

23 Dhosa 

dhadacha 

tarchii 

11 Soil:  Black 

Vegetation: Bushy in areas of depression while raised areas are open grasslands with few bushes. Bushes such as 

Saphansa (Acacia mellifera), Fuleensa ( A. drepanolobium ), Buburquqe (Acacia nilotica ) 

Grass: Has mainly Alaloo (Chrysopogon aucheri), Bukkicha (Sporobolus pyramidalis), Ogondho (Pennisetum mezianum). 

Grazing potential: Very good- it is a depression that collects water from the surrounding elevated areas, has potential of 

growing good grasses varieties 

3 Angaa 27 Soil: White – greyish in parts. 

Vegetation: It is sparsely bushy with main tree species being Hallo (Acacia busei ) and Saphansa guracha (A. mellifera). Has 

bushes such as Qaxee (Harmsia sidoides), Garbicha which are also fodder. 

Grass: Has variety of grass species which include Mata gudeesa ( Cenchrus ciliaris) , Alaloo (Chrysopogon aucheri)  , 

Ogondho (Pennisetum mezianum ), Bukkicha (S. pyramidalis ), Hidoo( Digitaria milanjiana) , Marra salaa (Themeda 

triandra ) and varieties of Bilaa (Erygrostis sp.) 

Grazing potential: Very good – has combination variety of all the  grasses regarded as good for cattle and good soil 

9 Bule 
Aroreesa_Xixixu 

26 

49 Qarsa Korbesa 7 

50 Qarsa onna ungaa 12 

55 Waaga teeso 
qucaara 

8 

6 Godana Liban 17 

 
7 

 
Borqoqa diqa-

gudda 

23 

21 Dhaka Dimaa 12 

29 Gaara Otee 4 

39 Thamama 6 
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48 Qaa Umoo 10 Soil: Black 

Vegetation: Sparsely bushy with mainly Hhallo (A. busei ) and Burquqee (A. nilotica ) 

Grass: the main grass species are Alaloo (Chrysopogon aucheri), Matagudeesa (Cenchrus ciliaris). 

Grazing potential: Very good – grass variety and good soil for cattle 

43 Lakoole 18 Soil: Black with pebbles 

Vegetation: Bushy but not dense. Has species such as Hallo (Acacia busei) 

Grass: such as Alaloo (Chrysopogon aucheri)  , Bukkicha (Sporobolus pyramidalis ) 

Grazing potential: Average 

Remarks: Has characteristics of humid areas from adjacent mountains hence not liked by livestock during rain times. Presence of 

tick also 
44 Malka Boora 10 Soil: Black with pebbles 

Vegetation: Bushy but not dense. Has species such as Hallo (Acacia busei) 

Grass: such as Alaloo (Chrysopogon aucheri) , Bukkicha (Sporobolus pyramidalis) 

Grazing potential: Average 
 
Remarks: Has characteristics of humid areas from adjacent mountains hence not liked by livestock during rain times. Has ticks 

30 Godda Hallo  
9 

8 Bule arkena- 

chalanqaa 

and 

harasolee 

44 Soil: Black with black pebbles in most of the areas 

Vegetation: Sparsely bushy areas with bushes such as Fuleensa (Acacia drepanolobium),  Saphansa (A. melliphera) 

Grasses: Has good grass variety which include - Ogondho (Pennisetum mezianum), Bukicha (Sporobolus pyramidalis)  

Matagudeesa (Cenchrus ciliaris),  Alalo (Chrysopogon aucheri) 

Remarks: It is the among the best endowed with grasses in Madhcaho-Soda grazing area, mainly because it has been 

grazing reserved for over three years staying unutilized over 1.5 years 

33 Dirra/Guba 

hara dalacha 

 
 

 
6 

Soil :Red 

Vegetation: bushy with varieties such as Ameesa (Commiphora Africana),  Abunee (Bidens hildebrandtii),  Dununu, (Hibiscus 

sparseaculeatus) 

Grass: Include matagudessa (Cenchrus ciliaris), Alaloo (Chrysopogon aucheri), Ilmogori (Leptothrium senegalense). 

Grazing potential : Good – enclosed for a number of years which enabled good grass cover 

Remarks: fenced with support of NGO about 5 years ago. 

              Total grazing area  
770 km² 

Average  
14.0 km² 

std.dev  
8.7 km² 
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Appendix 1 b _ Malbe Grazing units' characteristics 

 
 

Grazing unit ID 

(corresponds with 

those on the Figure 

4) 

 

 
Name of 

grazing unit 

 

Area 

(Km²) 

 

 
                                            Characteristics 

 

 

1 

Aramaa 31 Soil colour: Red. 

Vegetation:  Densely bushy are with lots of wild sisal and bushes/trees  such as Hallo (A. Busei ), Hidhadho (A. senegal), 

Ameesa (C. africana ) . These are mainly used with camel and goats, Aroreesa (Grewia bicolor ), Dheeka (G. tenax) and 

Ameesa (C. africana ) are the bush fodder species. 

Grass: very limited – such as bukkicha (Sporobolus sp .), alaloo (C. aucheri ) 3 Bamba 29 Soil colour:  black soil with pebbles in parts. 

Vegetation:   It has bushes such as sigirso (A. reficiens ), Saphansa (A.melliphera ), Hidhadho (A. senegal ) (detremental  to 

grass growth) and other fodder tree/bush varieties such as Qalqalcha (Boscia mossambicensis), Ogomdi (Grewia vilosa ), 

dheeka (G. tenax ), Madheera (Cordia sp. ), Adaa (Aspilia mossambicensis ), Baanya (Blepharispermum pubescens ) 

Grass: Grass species in this dark soil area are Ogondhicho(Pennisetum mezianum ), Hidoo (Digitaira milanjiana ), marra 

salaa (Themeda triandra), Alaloo (Chrosopogon  aucheri ), Matagudeesa  (Cenchrus ciliaris ). 
 
Grazing potential: It is good for all the livestock and particularly the cattle because of the perennial grass 

Remarks: Preferred during the rainy season for quick weight gain, increased mating frequency and increased milk 

production. But it gets hot during the dry season, high tick presence that requires frequent use of acaricides to manage. 

37 Nana-Guura-

Guracho 

63 

38 Odoola 15 

 

9 
Daaga 69 

30 Gooro Harajiloo 20 

19 Diida dheeka 32 

40 Qanxaalla 20 
34 Kukuba banyaa-

fun qoftuu 

33 

 
 

4 

Basa baboo 18 Soil colour: Red 

Vegetation:  Densely bushy area with a lot of wild sisal (Saverensia sp.) and bushes/trees such as hallo (A. Busei ), 

Hidhadho (A. senegal ), Ameesa (C. africana ) . Other fodder bush varieties are Aroreesa,(G. bicolor ) and Dheeka 

(G.tenax) 

Grass: very limited – such as Bukkicha (Sporobolus sp .), Alaloo (C. aucheri ) 

Grazing potential: very low 
 
 

7 

chakke hara 

gemaa 

27 Soil: mainly red soil partly grey 

Vegetation:   Has bushes such as hallo (A. busei), Saphansa (A. melliphera ), hidhadho (A. senegal ), Chakke (Saverensia sp. ) 

Grass: Few such as Alaloo though limited. 
Grazing potential: Low due to limited perennial grasses 
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5 Bule Adii 18 Soil: Sandy 

Vegetation: Densely bushy such as Ameesa, Chalanqa, Saphansa, Sigirso 

Grass: limited grasses mainly Bilaa, with Alaloo in few areas 
Grazing potential: low 

8 Chalanqa 11 

16 Dhaga rasaa-

somsa 

11 

 
10 

Daaga 

warabeesa 

22 Soil: Red 

Vegetation: Bushy with species such as Dheeka (G. tenax), Ogomdi (G. bicolor), but now Sigirso (A. reficiens), Chake 

(Saverensia sp. ), – still has patches of open areas 

Grass: relatively good grass cover such as alaloo, hidoo, matagudeesa 

Grazing potential: Good 

24 Eleelto 23 

 
 

13 

Sukella rigaa 34 Soil : Red 

Vegetation: Has bushes/tress H idhadho (A. Senegal), Saphansa (A. melliphera ),  Ameesa (C. africana ), Hallo (A. busei ), 

aroreesa (G. bicolor), 

Qararrii (Sterculia stencarpa ), Sukella (Delonix elata ) Grass: such as 

Alaloo (C. aucheri ), Hidoo (D. milanjiana,  

Grazing potential: good for cattle. 
 

15 Dhaga rasaa 10 Soil: Sandy 

Vegetation: Densely bushy area with species such as aroreesa, madheera, saverensia (wild sisal), Hoomacho 

(Commiphora  habessinica ), chophi, Aanno (Euphorbia nubica ), Saphansa (A. melliphera ), Sigirso (A. reficiens ), Ameesa 

(C. africana ) 

Grass: has limited grasses mainly Samphille (Eragrostis sp .), bilaa (Aristida sp. ), Omorafisa (Unidentified)  and Bukkicha 

(Sporobolus sp. ) 

Grazing potential: low 

 
 

17 

Dhaga bora 15 

 
18 

Dhokatu-dakara 

haruko 

33 Soil: Red 

Vegetation:  densely bushy with main bush species  being Ameesa (C. africana ), Hidhadho(A. senegal ), Saphansa (A 

melliphera ), Arooreesa 

(G. bicolor ), dheeka(G. tenax ), Ogomdi (G. vilosa ) 

Grass: limited grasses such as Marra sala (T. triandra ), Hidoo (D. milanjiana ), Alaloo (C. aucheri ). 

Grazing potential: Low due to dense bushes and  limited grass growth 

 
46 

Wayama hallo 20 
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20 

Diida goofo 32 Soil: Sandy-ramata 

Vegetation:  Densely bushy area with species such as Aroreesa, Madheera, Chakke (Saverensia sp. ), Hoomacho 

(Commiphora  habessinica), Chophi, anno (Euphorbia nubica), Saphansa (A. melliphera), Sigirso (A. reficiens), Ameesa (C. 

africana ) 

Grass: Samphille marra mainly – main fodder are bush species found here 

Grazing potential: low 
 
 

29 

Gooda cicaale 6 Soil: Sandy-ramata 

Vegetation:  Densely bushy area with species such as aroreesa, madheera, saverensia (wild sisal), Omacho, chophi, Anno, 

Saphansa (A. melliphera) , sigirso (A. reficiens ), Ameesa (C. africana ) 

Grass: samphille marra mainly – main fodder are bush species found here 
Grazing potential: low 

31 Hara egee 31 Soil: Red 

Vegetation: bushy with main variety being Hallo (A. busei), Saphansa (A. melliphera ) and Wangaa (A. oerfota ) 

Grass: greatly suppressed by bushes only sampille (Erygrostic sp. ) and few Alaloo (Chrysopogon  aucheri ). Ground 

underneath the bushes are mostly bare 

Grazing: Soil good for cattle but potential is general low due to low grass cover 

14 dhaga marata 15 

 
44 

Walensu 29 

 
 

32 

Hidhadho 

guddo 

16 Soil: Red 
 

Vegetation: Densely bushy are with Hidhadho (A. senegal) (unit named after this species) others include Aroreesa (G. 

bicolor), dheeka(G.tenax) and Ameesa (C. africana ) are main fodder 

Grass: very limited – such as Hidoo(D. milanjiana ), Alaloo (C. aucheri ) and Baballa (unidentified) 
Grazing potential: very low 

 
 

21 

Diroona 11 Soil: stony on the hills and sandy around 
 
Vegetation:   it has Sigirso (A. reficiens ), Ameesa (C. africana ), Hidhadho (A. senegal ) has limited Dheeka and other fodder 

species 

Grass: has Alaloo (C. aucheri), Bukkicha (Sporobolus sp .) but decreased a lot over the years due to bushes 

Grazing potential: low 
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39 

Qaa adee 28 Soil: Red and partly grey soils 

Vegetation: Has a lot of Hallo (A. busei), Chakke (Sansevieria sp.), Sigirso (A. reficiens), Aroreesa (G. bicolor ), Ogomdi (G. 

vilosa ), Madheera (Cordia gharaf ), Qaxee (Vernonia phillipsiae ). It has a mixture of wayama and partly grey soil. 

 

Grass: such as Baballa (unidentified),  Alaloo (C. aucheri), partly Ogondhicho (P. mezianum ) (in grey soils) 

Grazing potential: Good for cattle 

 
 
 

41 

Qarsa faltii 39 Soil: Red with  patches of grey 

Vegetation:  densely bushy with Chakke (Sansevieria ehrenbergii), Hallo (A. busei), Xixixu (Kleinia squarrosa), Aroreesa (G. 

bicolo ), Madhera (Cordia gharaf ) Wangaha (Acacia nubica ), Saphansa (A. melliphera ) 
 
Grass: include such as Ogondho (Pennisetum mezianum) and Hiddoo (Digitaria milanjiana), Lolloqa (Panicum maximum), 

Matagudeesa (C. ciliaris). 

Grazing potential: Good for all livestock species including cattle, goats, camel, horses and donkeys. 

 

 
42 

Raammata 13 Soil: Sandy-ramata 

Vegetation:  Densely bushy area with species such as Aroreesa (G. bicolor), Madheera (C. gharaf), Chake (Sansvieria sp. ), 

Hoomacho (Commiphora  habessinica), Chophi (unidentified climber), anno (Euphorbia sp.), Saphansa (A. melliphera), Sigirso 

(A. reficiens ), Ameesa (C. africana ) 

Grass: mainly light grassess such as Samphille (Eragrostis sp.) 

Grazing potential: low 

 
46 

Urufe goljaa 11 Soil: It is dark loose soil 

Vegetation: Densely busy has Saphansa (A. mellifera), Halloo (A. busei), Wangaha. 

Grass: such as Ogondhicho(P.  mezianum ), hidoo (D. milanjiana ) but now mostly bare due to tree/bush cover increase. 

Grazing potential: Low due to limited grazing but good soil for all livestock species, especially for 

camel area based in depression which is water way  
 

45 

Waraana budaa 34 Soil: Sandy-ramata 

Vegetation: Densely bushy area with species such as aroreesa, madheera, Sansevieria sp. Hoomacho (Commiphora  

habessinica ), chophi, Aanno (Euphorbia sp.), Saphansa (A. melliphera ), Sigirso (A. reficiens ), Ameesa (C. africana ) 

Grass: mainly light grassess such as Samphille (Eragrostis sp.) 
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35 

Kukurfo 36 Soil: Red 

Vegetation: Has a lot of hallo (A. busei ), chake (Saverensia sp ), sigirso (A. reficiens ), aroreesa (G. bicolor ) ogomdi (G. vilosa 

), madheera (C. gharaf ), Qaxee (Vernonia phillipsiae ). 
Grass: such as baballa (unidentified),  alaloo (C. aucheri ) 
Grazing potential: Good for cattle 

22 Dorori dhala 29 Soil : Red Vegetation: Has bushes/tress hidhadho (A. senegal), Saphansa (A. melliphera ),  Ameesa (C. africana ), hallo (A. 

busei ), Aroreesa 

(G. bicolor ), Qarari (Sterculia stencarpa ) and on the hills tree species such as Bireesa (Terminalia brownii ) are common. 

Grass: such as alaloo (C. aucheri ), Seericha (H. contortus ), hidoo (D. milanjiana ) 

Grazing potential: the area is very good for cattle. Has good soil despite losing its grass potential to bushes 

Remarks: part of hills such as Dorori dhala settled on during extreme dry periods 

 
23 

Dorori Korma 23 

 
33 

Kaara dororii 34 

 
 

11 

Dabaso 29 Soil: Red 

Vegetation:  Densely bushy area, with species such as Hidhadho (A. senegal ), Saphansa (A. melliphera ),  Ameesa (C. 

africana ), Alaloo (C. aucheri ), Aroreesa (G. bicolor ), Qarari (Sterculia stencarpa ) 

Grass: Alaloo (C. aucheri ), Matagudeesa  (C. ciliaris ), hiddoo (D. milanjiana)  occur as undergrowth 

Grazing potential: Good – was very good but reduced by bushes that decreased grass availability 

 
 

25 

Gaara Falle 42 Soil: Mainly stony  grits-mountain 

Vegetation: Densely wooded, has tree varieties such as Birreesa (Terminalia brownie), Agarsu (Commiphora  erythraea) 
 

Grass: include Alaloo (C. aucheri ), Seericha (Heteropogon  contortus ) 
Grazing potential: Good because of perennial grasses 

 

 

26 

Gaara Gobso 46 Soil: stony –it is on the mountains 

Vegetation: wooded – Are mountain areas with sub-humid condition, Characterized by tree species such as Hindheesa 

(juniperus sp), Dabobeesa, Biqaa. 

Grass: It has good grass growth such as Seericha (Heteropogon  contortus), Matagudeesa  (C. aucheri ), Sokorsa, Gaguro 

Grazing potential:    Good – but used by many surrounding settlements who move onto it from all sides 

Remarks: Used as refugia during extreme dry periods where herds settle on the hill but has poisonous plants during start of 

rains 
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27 

Gaara Jawee 4 Soil: Stony - It is a hill, Vegetation: Bush scrubland with species such as dhirri, (Phyllanthus sepialis), Agarsu (Commiphora  

erythraea), Chakke (Sansevieria ehrenbergii) aroreesa (G. bicolor), xaxessa, walchamala, amareesa, ladhana, bireesa(T. 

brownii ), chana, biqaaGrass: Mainly Alaloo (Chrysopogon  aucheri) and samphille (Erygrostis sp.) and bilaa (Aristida sp.) 

Grazing potential: Average 

 
28 

Gaara Jirimi 8 

6 Bulee Qarsaa 24 Soil: It is dark loose soil 

ogondho, hiddoo but now mostly bare due to tree/bush cover increase. 

Grazing potential: Low due to limited grazing but good soil for all livestock species, especially for camel 
area based in depression which is water way 

Remarks: The unit is small and not enough to be grazed alone 

 

 

 

2 

Badda 

Gomboo 

and 

cabbicha 

37 Soil: stony –it is on the mountains 

Vegetation: wooded – Are mountain areas with sub-humid condition, Characterized by tree species such as hindheesa 

(juniper), dabobeesa, biqaa. 

Grass: It has good grass growth such as seericha (H. contoruts ), matagudeesa  (C ciliaris), sokorsa, gaguro  (T. triandra ) 

Grazing potential: Good – but the units relatively smaller in area 

Remarks: Used as refugia during extreme dry periods where herds settle on the hill with feed supplemented  by cut tree 

branches. 

 

12 
Daku maree 28 Soil: Red 

Vegetation:  densely bushy main ones are- Ameesa(C. africana ) , hidhadho (A. senegal), saphansa, arooreesa, dheeka, 

ogomdi 
 

 

36 

Maddo buraa 17 Soil color:  - It is a hill hence stony, 

Vegetation:  Bush scrubland with species such as Dhirri, (Phyllanthus sepialis), Agarsu (Commiphora  erythraea), 

Chakke (Sansevieria ehrenbergii), Aroreesa (G. bicolor), Xaaxessa (Premna schimperi), Walchamala, Hamareesa (Acacia 

brevispica)  , Ladhana, bireesa (T. brownii), Chana (Haplocoelum  foliolosum), Biqaa   (Pappea capensi ) 

 Total  1,172 km² 

Average  25.5 km² 

Std.Dev  13.4 km² 
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Appendix 1c _ Golbo grazing units’ characteristics 
 

Grazing unit ID 
(corresponds with 

those on the Figure 4) 

Name of grazing 
unit 

Area 
(Km²) 

 
 
 

Characteristics 

2 Bagayo and 

gaala fiqi 

103 Soil: Grey but covered by lots of black volcanic stones. 

Vegetation: It is mainly plain 

Grass: Has grasses such as Dilaaleesa (undidentified), Alaloo (Chrosopogon aucheri), Marra ciraa (Unidentified), Ilmogori 

(Digitaria naghellensis ), Matagudeesa (C. ciliaris ) , Samphee(Eragrostis sp .), Bilaa (Aristida sp .) 

Grazing potential: Very good 

Remarks: The area has salty plants and has no ticks 

35 Kooba ulfaa 48 Soil: Grey with few pebbles– similar to above referred to us ramata quyee–(meaning with soft lose soil that are inhabited by 

lizards 
Vegetation: Sparsely bush varieties such Ameesa (Commiphora sp. ) and Grewia sp. 
Grass: Include Alaloo (C. aucheri ), Sokorsa (Shima nervosum) , Hidoo (D. milanjiana ), Ilmogori (Digitaria naghellensis ) 
Grazing potential: The area is good 
Remarks: The area of is like transition into the gamooji area, the livestock grazed here can show salt deficiency because the 

area does not have salty plants 
Has no ticks 

33 Gaara Obru 

and Witicha 

86 Soil: Grey but covered by black volcanic stones. 

Vegetation: It is mainly plain 

Grass: Has grasses such as dilaaleesa(unidentified), Alaloo (C. aucher i), Marra ciraa (unidentified), Ilmogori (D. naghelensis ), 

Matagudeesa (C. ciliaris ) , 

Grazing potential: Very good 
Remarks: The area has salty plants and has no ticks 

37 Kuphi 

ergemsa 

67 Soil: Grey but covered by lots of black volcanic stones 
Vegetation: It is mainly plain 
Grass: Has grasses such as Dilaaleesa (Unidentified) Alaloo (C. aucheri ) Marra ciraa(unidentified), Ilmogori (D. naghelensis), 

Matagudeesa (C. ciliaris), samphee 

Grazing potential: Very good 

Remarks: The area has salty plants and has no ticks 
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38 Kuphi ireesa 

haro soraa 

44 Soil: Grey with few pebbles– similar to above referred to us ramata quyee–(meaning with soft lose soil that are inhabited by 

lizards (quyee 
Vegetation: Sparsely bush varieties such Commiphora sp. And Grewia sp. 
Grass: Include Alaloo (C. aucheri ),Sokorsa (Shima nervosum ), Hidoo (D. milanjiana ), Ilmogori (D. naghellensis ) 

Grazing potential: The area is good 

Remarks: The area of is like transition into the gamooji proper, the livestock grazed here can show salt deficiency because 

the area does not have salty plants such as qadu. Has no ticks 

15 Ciraate kunna 25 Soil: Grey with few pebbles– similar to above referred to us ramata quyee–(meaning with soft lose soil that are inhabited by 

lizards (quyee 
Vegetation: Sparsely bush varieties such Commiphora sp. And Grewia sp. 
Grass: Include Alaloo (C. aucheri) ,sokorsa (Shima nervosum ), hidoo (D. milanjiana ), ilmogori 

(D. naghellensis ) Grazing potential: The area is good 
41 Laaga Moora 52 Soil: Grey with few pebbles– similar to above referred to us ramata quyee–(meaning with soft lose soil that are inhabited by 

lizards (quyee) 

Vegetation: Sparsely bush varieties such Commiphora sp. And Grewia sp. 

nervosum ), Hidoo (D. milanjiana ), Ilmogori (D. naghellensis ) Grazing potential: Has good potential 

Remarks: The area of is like transition into the gamooji proper, the livestock grazed here can show salt deficiency because 

the area does not have salty plants such as qadu. Has no ticks 

45 Reeba 51 Soil: Grey but covered by lots of black volcanic stones. 

Vegetation: It is mainly plain 

Grass: Has grasses such as Dilaaleesa, Alaloo (C. aucheri ), Marra ciraa, Ilmogori (D. naghellensis ), Matagudeesa ( Cenchrus 

ciliaris ), Samphee (Eragrostis sp .), Bilaa (Aristida sp. ) 

Grazing potential: Very good 
Remarks: The area has salty plants and has no ticks 

25 Diida 

dibandiba 

56 Soil: Grey with black pebbles 

Vegetation: the area still has open areas but bushes are encroaching 

Grass: good grass cover and varieties such as alaloo (C. aucheri ), Dilaleesa (Cenchrus sp ), Hidoo (D. milanjiana ), Matagudeesa 

(C. ciliaris ) 

Grazing potential: Very good – perennial grasses and gamooji soil 

Remarks: Has no ticks 
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20 dhaka tokocha- 

dhaka qaqalla 

47 Soil: Grey - covered by black stones 

Grass: It has grasses such as Dilaleesa (Cenchrus sp .), Ilmogori (D. naghellensis ), Bilaa (Aristida sp. ), Hidoo (D. milanjiana ). It is 

sparsely bushy. 

Vegetation: Mainly open grassland with few bushes such as Sigirso and dheeka 

Grazing potential: Very good for all livestock species. 

Remarks: Has salty plants called qadu. These areas are gamooji and has no ticks 

1 Axaawi 18 Soil: Grey soil and sandy 

Vegetation: very densely bushy areas species are mainly saphansa (A. mellifera) and sigirso (A. reficiens), dheeka (Grewia 

tenax), dhirri (Phyllanthus sepialis ) 

Grass: mainly samphille (Eragrositis sp .) and also alaloo (Chrysopogon aucheri ) 

Grazing potential: low - limited perennial grass and dense bush 

3 Bassa nyencha 17 Soil: Grey soils with black pebbles in parts 

Vegetation: very densely bushy areas species are mainly saphansa (A. mellifera) and sigirso (A. reficiens), dheeka (Grewia tenax 

Grass: mainly samphille (Eragrositis sp.) 
Grazing potential: low - limite perennial grass and dense bush 4 Bisan adi and 

cari walalee 

36 Soil: Grey but partly black with pebbles 

Vegetation: Densely bushy with Sigirso (A. reficiens ) and Saphansa (A. melliphera ), Also has Banya and Dheeka (Grewia tenax ) 

Grass: include hidoo (D. milanjiana ) alaloo (C. aucheri ) and Ogondho (P. mezianum ) in areas of depressions. 

Grazing potential: Average –bushes have significantly reduced grass availability 

5 Buffe guddo 28 Soil: white soil -sandy 

Vegetation: very densely bushy areas species are mainly saphansa (A. mellifera ) and Sigirso (A. reficiens ), Dheeka (G. tenax ), 

Chakke (Sansevieria 

Grass: has mainly baballa grass which is weak and easily overgrazed by livestock and it is not as good for cattl 

Grazing potential: low - limite perennial grass. The main grass type baballa is easily exhaustable and not good for cattle 

7 Caari ireeji 35 Soil: Grey (lose sandy) with black volcanic rocks and pebbles 

Vegetation: Bushy area has Saphansa (A. mellifer a), Sigirso (A. reficiens ), Dheeka (G. tenax ), Ogomdi (G. vilosa ) 
Grass: Mainly samphille (Erygrostis sp.) and Aristida sp.  

Grazing potential: Low – grasses beings mainly annuals - easily exhausted and are dispersed by winds when dry 
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8 Camurdi 22 Soil: mainly grey and sandy 

Vegetation: Densely bushy area has saphansa (A. mellifera ), Sigirso (A. reficiens ), Dheeka (Grewia tenax ), Ogomdi (Grewia 

vilosa ) 

Grass: has a number of key grasses such as alaloo (C. aucheri ), Hidoo (Digitaria milanjiana ). 

Grazing potentail: Average - limited by the dense undesired woody cover 

9 Cari boditi 28 Soil: Grey (lose sandy) with black volcanic rocks and pebbles 

Vegetation: Bushy area Saphansa (A. mellifera ), Sigirso (A. reficiens ), Dheeka (Grewia tenax ), Ogomdi (G. vilosa) 

Grass: Mainly samphille (Erygrostis sp. and Aristida sp.. 

Grazing potential: Low – grasses beings mainly annuals - easily exhausted and are dispersed by winds when dry 

Remarks: It lies towards the Gorai wells –'kara elaA'- hence heavily grazed during dry season 

11 carri ireesa 

kabbu 

21 Soil: Grey (lose sandy) with black volcanic rocks and pebbles 

Vegetation: Bushy area Saphansa (A. mellifera ), Sigirso (A. reficien s), Dheeka (Grewia tenax ), Ogomdi (Grewia vilosa ) 
Grass: Mainly samphille (Erygrostis sp .) and Bilaa (Aristida sp .). 

Grazing potential: Low – grasses beings mainly annuals - easily exhausted and are dispersed by winds when dry 

Remarks: It lies towards the Gorai wells hence heavily grazed during dry season 

12 Carri Minyaa 30 Soil: Grey (lose sandy) with black volcanic rocks and pebbles 

Vegetation: Bushy area Saphansa (A. melliphera ), Sigirso (A. reficiens ), Dheeka (Grewia tenax ), Ogomdi (Grewia vilosa ) 

Grass: Mainly samphille (Erygrostis sp. and Aristida sp.. 

Grazing potential: Low – grasses beings mainly annuals - easily exhausted and are dispersed by winds when dry 

Remarks: It lies towards the Gorai wells hence heavily grazed during dry season 

13 Ciraa 27 Soil: white soils with sandy granules 

Vegetation: very densely bushy areas species are mainly Saphansa (A. melliphera ) and Sigirso (A. reficiens ), Dheeka (Grewia 

tenax ), Chakke (Sansevieria 

Grass: has mainly baballa grass which is weak and easily overgrazed by livestock and it is not as good for cattle 

Grazing potential: low - limited perennial grass. The main grass type is baballa (unidentified) which is easily exhaustable and 

not desired much by cattle 

14 Ciraate boora 43 Soil: Grey with pebbles 

Vegetation: use to be open plains but it now has saphansa and sigirso before it was plain. 

Grass: mainly sampille but also hasi, Alaloo (C. aucheri ), Hidoo (D. milanjiana ). 

Grazing potential: Average 
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18 Dambala 

safara 

50 Soil: Grey but partly black with pebbles 

Vegetation: Densely bushy with sigirso (A. reficiens) and saphansa (A. mellipherea) (has also banya and dheeka (Grewia tenax) 

Grass: include hidoo (Digitaria milanjiana) alaloo (Chrysopogon aucheri ) and Ogondho (Pennisetum mezianum) in areas of 

depressions 

Grazing potential: Average –bushes have significantly reduced grass availability 

21 Dhoosa 

axaawi 

16 Soil: Grey soil 

Vegetation: It is also densely bushy with Sigirso (A. reficiens ) and Saphansa (A. melliphera ) (has also Banya and 

Dheeka (Grewia tenax ) Grass: Main grass species are samphille (Erygrostis sp . and Aristida sp .), and few 

depression areas with Ogondho (P. mezianum ) Grazing potential: Average – grasses are limited 

22 Dhosa Ireesa 

corre 

38 Soil: White but grey in parts 

Vegetation: Densely Bushy main species being Saphansa (A. melliphera ), Sigirso (A. reficiens ), Hidhadho (A. Senegal ), 

Qalqalcha (Boscia mossambicensis ), 
Dheeka (Grewia tenax) 

Grass: main grass species is Alaloo (Chrysopogon aucheri ), Ilmogori (Digitaria naghellensis ) and Ogondho (Pennisetum 

mezianum ). 

Grazing potential: Good – despite the bushes perennial grasses are still available 

Remarks: the area was previously open grassland 
26 Diida muka 

citaa 

38 Soil: black soil 

Vegetation: The area use to be open plain but now very densely bushy with Sigirso (A. reficiens ) and Saphansa (A. 

mellipphera ) which has reduced its grass growth potential 

Grrass: Main species are Alaloo (Chrysopogon aucheri ) and Ogondho (Pennisetum mezianum ). 
Remarks: Has relatively high tick load. 
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27 Diida 

qalqalcha 

46 Soil: White but grey in parts 

Vegetation: Densely Bushy main species being Saphansa (A. melliphera ), Sigirso (Acacia reficiens ), Hidhadho (Acacia 

Senegal ), Qalqalcha (Boscia mossambicensis ), Dheeka (Grewia tenax ) 

Grass: main grass species is Alaloo (Chrysopogon aucheri ), Ilmogori (Digitaria naghellensis ) and Ogondho (Pennisetum 

mezianum ). 

Grazing potential: Good – despite the bushes perennial grasses are still available 
Remarks: the area was previously open grassland 

28 Duole 41 Soil: hilly area hence mainly stony 

Vegetation: dense bushes of A. melliphera , A. reficiens 
Grass : limited Eragrostis sp. 

Grazing potential: low- it’s close to settlements and heavily utilized 

30 Gaara arba 35 Soil: hilly area hence mainly stony 

Vegetation: dense bsuhes of A. melliphera , A. reficiens 

Grass : presence most key grass species such as Chysopogon aucheri, ilmogori (Digitaria naghellensis ), Cenchrus ciliaris (Mata 

gudeesa) 

Grazing potential: Good 

32 Gaara Obodha 50 Soil: hilly area hence mainly stony 

Vegetation: dense bsuhes of A. melliphera, A. reficiens 

Grass : presence of most key grass species such as Chysopogon aucheri, ilmogori (Digitaria naghellensis ), Cenchrus ciliaris 

(Mata gudeesa) 

Grazing potential: Good 

36 Kukuba Obbe 23 soil –Grey (girissa –grey sand) 

Vegetation: Bushy area with species such as Saphansa (A. melliphera ) and Sigirso (A. reficiens ). Has other bushes such as 

Dheeka (G. tenax ), Ogomdi (G. 34 Gobbo 49 Soil: white soils with sandy granules 

Vegetation: very densely bushy areas species are mainly saphansa (A. mellifera) and sigirso (A. reficiens ), dheeka (Grewia tenax 

), chakke (Sansevieria 

Grass: has mainly baballa grass which is weak and easily overgrazed by livestock and it is not as good for cattle 
Grazing potential: low - limited perennial grass. The main grass type baballa is easily exhaustable and not good for cattle 
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46 Soya gudda 

and diqqa 

22 Soil: Grey soil with pebbles 

Vegetation: covered by bushes such as A. melliphera (Saphansa) and A. reficiens (sigirso). 
Grass: mainly sampille but also has, alaloo (C. aucheri ) and hidoo (D. milanjiana ). 

Grazing potential: Average 

39 Kuphii bute 37 Soil: mainly grey and sandy 

Vegetation: Densely bushy area has Saphansa (A. mellifera), Sigirso (A. reficiens) , Dheeka (Grewia tenax ), Ogomdi (Grewia 

vilosa ) 

Grass: has a number of key grasses such as Alaloo (Chrysopogon), Hidoo (Digitaria milanjiana ) 

Grazing potentail: Average - limited by the dense undesired woody cover 

40 Laaga booji 43 Soil: Grey soil with pebbles 

Vegetation: use to be open plains but it now has Saphansa (A. melliphera ) and Sigirso (A. reficiens ) before it was plain. 

Grass: mainly sampille but also has Alaloo (C. aucheri), Hidoo (D. milanjiana). 
Grazing potential: Average 

42 Malka farda 34 Soil: Grey with pebbles 

Vegetation:  previoulsy it use to be open plains but it now has saphansa (A. melliphera) and Sigirso (A. reficiens) 

Grass: mainly sampille but also has Alaloo (C. aucheri) Hidoo (D. milanjiana). 
Grazing potential: Average 

43 Qaqao lubu 

adii 

32 Soil: Grey with pebbles 

Vegetation: use to be open plains but it now has saphansa and sigirso before it was plain. 

Grass: mainly sampille but also has, Alaloo (C. aucheri), Hidoo (D. milanjiana): 
Grazing potential: Average 

44 Qarsa mata 

warseesa and 

Bule godda 

46 Soil: Grey with pebbles 

Vegetation: use to be open plains but it now has Saphansa (A. melliphera) and Sigirso(A. reficiens) 

Grass: mainly sampille but also has Alaloo (C. aucheri) Hidoo (D. milanjiana). 
Grazing potential: Average 
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47 Wanga diqo 

and guddo 

25 Soil: grey soil-sandy 

Vegetation: very densely bushy area main species being Wangaha (Acacia oerfota ) after which the area is named after but also 

has other Acacia species 

Grass: limited has such as Alaloo (Chrospogon aucheri). 

Grazing potential: low 

48 Xaela 17 Soil: mainly grey and sandy 
Vegetation: Densely bushy area has Saphansa (A. mellifera), Sigirso (A. reficiens ), Dheeka (Grewia tenax ), Ogomdi (Grewia 
vilosa ) 
Grass: has a number of key grasses such as Alaloo (C. aucheri ), Hidoo (Digitaria milanjiana) 

Grazing potential: Average - limited by the dense undesired woody cover 

23 Diida hara 

abudo ali 

101 Soil: Grey soil. It is raamata has no volcanic stones like other areas around hence not liked by goats and sheep 

Vegetation: It has bushes but still has areas of open patches. 

Grass: Has good grass varieties mainly Dilaalesa which is huge grass that mainly grows in this area, others are Alaloo (C. 

aucheri), Matagudeesa (Cenchrus ciliaris). 

Grazing potential: very good for cattle. 

24 Diida burburi 84 Soil: Grey with black pebbles 

Vegetation: the area still has open areas but bushes are encroaching 

Grass: good grass cover and varieties such as Alaloo (Chrysopogon aucheri ), Dilaleesa (unidentified), Hidoo (D. milanjiana 

), Matagudeesa (Cenchrus ciliaris ) 

Grazing potential: Very good – perennial grasses and good condition for all livestock (gamooji) 
Remarks: Has no ticks 

16 Dabaso laaga 

waata- 

92 Soil: Grey to black in parts and has pebbles in certain areas 

Vegetation: Densely bushy main species being Sigirso (Acacia reficiens ), Saphansa (Acacia melliphera ) 

Grass: Alalo (C. aucheri ), Ilmogori (Digitaria naghellensis ), Dilaalesa (a very good grass for cattle found in limited places) 

Grazing potential: Good – besides the grass varieties is gamooji very good for all livestock species 

Remarks: Due to dense bushes the area is inhabited by wild carnivores such as hyena and presence of ticks though not as much 

as in kooticha areas of 
Malbe. 
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19 Dhadacha 

Malbee and 

Kuphi dhaqani 

121 Soil: Grey - covered by black stones 

Vegetation: Mainly open grassland with few bushes such as Sigirso and dheeka 

Grass: It has grasses such as Dilaleesa (unidentified), Ilmogori (D. nadhellensis ), Bilaa (Aristida sp .), Hidoo (D. milanjiana ). It is 

sparsely bushy. 

Grazing potential: Very good for all livestock species. 
Remarks: Has salty plants. These areas are gamooji and has no ticks 

6 Bulee kabaa 49 Soil: Grey with black pebbles 

Vegetation: the area still has open areas but bushes are encroaching 

Grass: good grass cover and varieties such as Alaloo (Chrysopogon aucheri), Dilaleesa, hidoo (D. milanjiana ), Matagudeesa (C. 

ciliaris ) 

Grazing potential: Very good – perennial grasses and gamooji soil 
Remarks: Has no ticks 

10 Carii Ririba 124 Soil: Grey soil with a lot of black pebbles 
Vegetation: Very densely bushy area main bush species Sigirso (A. reficiens ) and Hidhadho (A. senegal ), Ogomdi (G. villosa ), 
Halliqabeesa (A. etbaica ), 
Dhirri (Phyllanthus sepialis ) A ndaraka (Lannea schimperi ), Silatacho (Commiphora corrugate ) 

Grazing potential: Average 

Remarks: it is among the bushiest areas of Golbo. It had presence of bushes from before but increased in density over the 

years. Has ticks also 

29 Maddo 

Elkummo 

100 Soil: black with black pebbles 

Vegetation: It is very densely bushy from a long time with main varieties being, has Sigirso (A. reficiens ), Dheeka (G. tenax ) but 

underneath the Grass: such as Sokorsa (Shima nervosum ), Samphee (Eragrostis sp. ), Alaloo (C. aucheri) 

Grazing potential: good 
Remarks: Grass remnants under the bushes creates fodder banks for extreme dry periods 
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17 Dambala 

Daraa 

42 Soil: Black with pebbles 

Vegetation: densely bushy with Sigirso (A. reficiens ) saphansa (A. mellifphera ) and Hidhadho (A. Senegal ), Dheeka (Grewia 

tenax ), Ogomdi (G. villosa ) but has patches of open spaces with very good grass cover 

Grass: It grows mainly Alaloo (C. aucheri), Matagudeesa (C.ciliaris ) and Sampille (Erygrostis sp. ) Ogondho (Pennisetum 

mezianum ) 

Remarks: Dambala daara was a drainage area that retains water and vegetation grows after the rains, previously cattle are 

herded for more than a monthwithout taking water - practice called chiibsa - while they feed on succulent plants. 

31 Gaara Bisiqa 30 Soil: hilly area hence mainly stony 

Vegetation: dense bsuhes of Sapansa (A. melliphera ), Sigirso (A. reficiens ) 

Grass : presence of all key grass species such as Alaloo (Chysopogon aucheri), Ilmogori (Digitaria naghellensis ), Matagudeesa 

(Cenchrus ciliaris ), Hidoo 

(D. milanjiana ) Total grazing units area 2,272 km² 

Average 47.3 km² 
Std.Dev 27.1 km² 
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Appendix 2 Summary of vegetation assessment in the seasonal grazing areas 
 

 
Species scientific name                                 Species local name                        Family                             Desirability 

Dirre Malbe Golbo 

D1            D2               D3 M1            M2            M3 G1               G2               G3 

Sporobolus pyramidalis                                  Bukkicha                                         Gramineae                             VD                7.65         0.56            14.39 

Cenchrus ciliaris                                              Matagudeesa                                 Gramineae                             VD                8.60         7.97               0 

Chlorophytum gallabatense                           Rooban jireesa                               Gramineae                              D                  0.42            0                  0 

Digitaria naghellensis                                     Ilmogorii                                         Gramineae                             VD                0.35            0              4.348 

Chloris roxburghiana                                       Hidoo lucoo                                    Gramineae                             VD                0.17            0                  0 

Eragrostic sp.                                                  Samphillee                                      Gramineae                             VD                6.98         2.95             2.84 

Cenchrus sp                                                     Dilalleesa                                        Gramineae                             VD                   0              0                  0 

Pennisetum mezianum                                   Ogondhicho                                    Gramineae                             VD                4.56        28.47              0 

Cyperus sp                                                       Saatuu                                            Gramineae                              D                  0.17         5.21               0 

Brachiaria sp                                                   Unidentified grass                         Gramineae                             VD               12.92           0                  0 

Chrysopogon aucheri                                      Alaloo                                             Gramineae                             VD               17.94       21.96           6.806 

Pennesitium st.                                               Ogondhicho luoo                           Gramineae                             VD                2.98         3.40               0 

Cynodon dactylon                                           Sardo                                              Gramineae                              D                  0.84         0.68            0.422 

Leptothrium senegalense                               Bilaa diida                                       Gramineae                             VD                   0              0                  0 

Aristida (sp)                                                      Bilaa                                               Gramineae                             VD                3.16            0               1.69 

Themeda triandra                                           Gaaguroo                                        Gramineae                             VD                0.42            0               0.17 

Unidentified                                                    Lintonia (grass)                              Gramineae                             VD                   0              0               1.40 

Seteria verticillata                                           Raphuphaa                                     Gramineae                              D                    0            0.68               0 

Xerophyta humilis                                           Aradoo                                                                                             D                    0              0                  0 

Unidentified                                                    Burdee diida                                                                                    D                  1.58            0                  0 

Sporobolus discosporus                                  Samphee kooticha                         Gramineae                              D                    0              0                  0 

Bothriochloa insculpta                                    Marra salaa                                    Gramineae                              D                    0              0              0.348 

Digitaria eriantha                                           Unidentified grass                         Gramineae                             VD                   0              0                  0 

Setaria sp.                                                       Unidentified grass                         Poaceae                                  VD                   0            0.28             1.40 

Digitaria milanjiana                                        Hidoo                                              Gramineae                             VD                   0            6.05             1.58 

Unidentified                                                    Marra baballa                                 Gramineae                              D                    0            0.28               0 

Panicum maximum                                         Loloqa                                             Gramineae                              D                    0              0                  0 

Spapogon sp                                                   Unidentified grass                         Gramineae                              D                    0              0               0.42 

Tetropogon sp                                                 Unidentified grass                         Gramineae                              D                    0              0                  0 

Eragrostis papposa                                         Samphillee                                      Gramineae                              D                    0              0                  0 

Unidentified                                                     Omorafisa                                       Gramineae                             VD                   0              0                  0 

Shima nervosum                                             Sokorsa                                           Gramineae                             VD                   0              0                  0 

Unidentified                                                    Marra lafaa                                                                                     D                    0              0              0.844 

Unidentified                                                    Barchuma titee                              Gramineae                              D                    0              0                  0 
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Species scientific name                                 Species local name                        Family                             Desirability Dirre Malbe Golbo 

D1            D2               D3 M1            M2            M3 G1               G2               G3 

Blepharis ciliaris                                              Baarata                                           Acanthaceae                           D                  1.02            0                  0 

Cucumis ficifolius                                            Buratee                                           Cucurbitaceae                        VD                   0              0                  0 

Barleria spinisepala                                        Dhudhuqee                                                                                    PD                 0.35         2.55            0.422 

Barleria argentea                                            Hagagaro haree                                                                             PD                 0.60         2.20               0 

Commelina africana                                       Qaayoo                                                                                            D                    0              0               1.83 

Plectranthus barbatus                                    Arcaa                                                                                               D                    0              0               0.42 

Plectranthus sp                                               Barbareesa                                     Labiatae                                   D                    0              0                  0 

crotalaria sp.                                                   Hagagaro olaa                                Papilionaceae                          D                    0            0.68               0 

Lippia carviadara                                            Urgoo                                                                                             PD                 1.58            0              32.10 

Tephrosia pentaphylla                                    Darguu (forb)                                                                                 PD                   0            4.31             2.17 

Unidentified                                                    Hadheesa                                                                                       PD                 0.17            0                  0 

Duosperm eremophilum                                 Sarima                                            Acanthaceae                           D                  2.42            0                  0 

Pavonia erlangeri                                            Gurbi dalati                                    Amaranthaceae                     PD                   0            2.95             0.42 

Indigofera volkensii                                         Gurbi hoola                                                                                     D                 0.174        0.28             0.35 

Thunbergia alata                                            Kalala                                              Capparaceae                          VD                   0              0                  0 

Helioropium albohispidum                             kokomicho                                      Boraginaceae                          D                    0              0                  0 

Abutilon hirtum                                               Gurbi dabasiti                                 Papilionaceae                         PD                   0              0                  0 

Crotalaria verdcourtii                                     Hasura                                                                                             D                    0              0                  0 

Barleria quadrispina                                       Qilxiphee                                                                                         U                  1.58            0                  0 

Cyathula orthacantha                                     Hanqarree                                                                                       U                    0              0                  0 

Cleome gynandra                                            Shana simphirree                                                                            U                  0.42         3.23               0 

Unidentified                                                     Qubi itidhayi (forb)                                                                         U                    0            0.28               0 

Tagetes minuta                                               Suunkii                                                                                             U                    0              0                  0 

Unidentified                                                    Qorsa dida                                                                                       U                  0.77            0                  0 

Chenopodium opulifolium                              Hononuu                                                                                         U                  1.40            0                  0 

Unidentified                                                    Caraana                                                                                           U                    0              0                  0 

Helioropium somalense                                  Dubararaa                                       Boraginaceae                          U                    0              0                  0 

Acmella caulirhiza                                           Goorisa                                                                                            U                    0              0                  0 

seteria sp.                                                        Qabate dimtu                                                                                  U                    0            0.56               0 

Tribulus cistoides                                            Mogorre                                                                                          U                    0              0                  0 

Unidentified                                                    Coqogidi                                                                                          U                    0              0                  0 

Unidentified                                                    Cumma iyeesa                                                                                U                    0              0                  0 

Gloriousa superba                                           Oma                                                Liliaceae                                  U                    0              0                  0 

Trianthema salsoides                                      Qanxalla                                          Aizoaceae                                U                    0              0                  0 
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0                 0                 0 

0                 0                 0 

0                 0              1.404 

0.42            5.33           24.57 

0.60               0               3.23 

0                 0                 0 

31.94          23.62              0 

0              0.174           6.98 

6.81            9.65            9.16 

0                 0                 0 

0.422              0                 0 

0                 2               2.84 

0                 0               1.40 

3.16            3.16            3.27 

0.84            3.84            0.35 

0.35               0               6.21 

0                 0                 0 

0                 0                 0 

0                 0                 0 

0               1.58               0 

0                 0                 0 

0                 0               0.84 

0                 0                 0 

0                 2               5.75 

0                 0                 0 

0               0.60               0 

0                 0                 0 

0                 0                 0 

0                 0                 0 

0                 0               0.42 

0                 0               0.17 

0                 0                 0 

0               1.75               0 

Unidentified                                                    Gurbi xirooftu                                                                                 U                    0              0                  0 

Unidentified                                                    Gurbi muramuritu                                                                           U                    0              0                  0 

Euphorbia candelabrum                                 Harkena                                          Euphorbiaceae                        U                    0              0                  0 

Barleria acanthoides                                       Shiisha                                            Acanthaceae                           U                    0              0                  0 
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Species scientific name                                 Species local name                        Family                             Desirability 

Dirre Malbe Golbo 

D1            D2               D3 M1            M2            M3 G1               G2               G3 

Unidentified                                                    Unidentified forbs (several)                                                           U                  2.25         3.79            11.30 

Unidentified                                                    Gelgedana                                                                                       U                    0              0                  0 

Amaranthus thunbergii                                  Raafu                                              Amaranthaceae                      U                    0              0                  0 

Bidens pilosa                                                   Adaa                                               compositae                            PD                   0              0               1.40 

solanum schimperianu                                    Iddi icciniti                                                                                       U                  1.40            0                  0 

Hibiscus crassinervius                                     Bungalaa                                                                                         PD                   0            0.68               0 
abutilon graveolens                                        Gurbi icciniti                                                                                    U                    0              0                  0 
solanum giganteum                                        Iddi looni                                                                                         U                    0              0               1.83 

Grewia villosa                                                  Ogomdi                                           Tiliaceae                                  D                    0              0                  0 
solanum somalense                                        Iddi gaage                                                                                        U                  0.84            0                  0 
verticillifolium sp                                            Axaawi                                                                                            PD                 0.17            0                  0 

Chionothrix latifalia                                        Garbicha                                         Amaranthaceae                     PD                11.44           0                  0 

Ipomoea marmorata                                      Obee                                                                                                U                    0              0                  0 

Erythroclamys cufodontii                                Hancabii                                                                                         PD                   0              0               0.17 

Bidens hildebrandtii                                        Abunee                                                                                           PD                   0              0               2.98 

Solanum schimperianum                                Idii qixii                                                                                            U                    0              0               1.40 

Asparagus falcatus                                         sareeti                                             Liliaceae                                  U                    0              0                  0 

Ipomoea kituensis                                           Osilee                                                                                              U                    0              0                  0 

Lantana rhodesiensis                                      Midhaan dubra                                                                              PD                   0              0                  0 

Sansevieria ehrenbergi                                   Chakke                                                                                            PD                   0              0                  0 

Phyllanthus sepialis                                        Dhirri                                                                                               D                    0              0                  0 

Kleinia squarrosa                                            Xixixu                                                                                              PD                   0              0                  0 

Euphorbia cuneata                                         Bursa                                                                                              PD                 1.40            0                  0 

Unidentified                                                    Urriii                                                                                                U                  0.42            0                  0 

Harmsia sidoides                                             Qaxee                                                                                             PD                 1.86         0.96               0 

6.07          17.13         2.21 

0                0                0 

0                0                0 

0             0.60             0 

0                0                0 

18.49          1.27          0.77 

0             1.02             0 

0                0                0 

0                0             1.58 

0                0                0 

0                0                0 

0                0                0 

0                0                0 

0             1.40             0 

0                0                0 

0                0                0 

0                0                0 

0                0                0 

0             0.42             0 

0                0            17.94 

0                0            14.77 

0                0             0.42 

0                0                0 

0                0                0 

8.63             0             0.42 

0               0.42            3.02 

0.174              0                 0 

0                 0                 0 

1.40            0.42            0.17 

2.98            0.60               0 

0.17            1.37            1.37 

0               1.40               0 

0                 0                 0 

0               1.40               0 

1.58            3.83            6.25 

0               1.27               0 

1.83            1.40            0.42 

0                 0                 0 

0                 0                 0 

0                 0                 0 

0                 0                 0 

0                 0                 0 

0                 0                 0 

0                 0                 0 

0                 0                 0 

0                 0                 0 

0                 0                 0 

0                 0                 0 

0                 0                 0 

0                 0                 0 

Desirability Very Desirable =1; Desirable=2; Partly desirable=3; Undesirable=4 

Scores this is the total number of times a species was spotted in the plots 

Seasonal grazing areas Dirre_D1=Lafa biye adii, D2=lafa kooticha, D3=lafa Wayaama 
Malbe_M1=Lafa wayaama, M2=Lafa kooticha, M3=Lafa ramaata 
Golbo_G1=lafa ga lafa kooticha=D3 
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