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Abstract 

 

Agro-pastoralists of Bobirwa sub-district depend mainly on rain-fed agriculture as a source of their 

livelihood. However, this agro-pastoralism is affected by climatic variability. Advanced warning 

of upcoming weather information is, therefore, important in informing farming decisions. 

Traditional weather forecasting is often a major planning tool used to inform agro-pastoralistsô 

decision making and has been handed from one generation to another. For instance, local 

knowledge indicators are used to determine onset of rainfall and quality of the rainfall expected. 

However, there are numerous factors that may have affected the effective use of and dependence 

on traditional weather forecasting over the years. For this reason, it is critical to examine the current 

state and use of traditional weather forecasting among the agro-pastoralists. This thesis describes 

the traditional weather forecasting that agro-pastoralists in Bobirwa sub-district Botswana hold 

and its use in planning for agricultural activities to cope with climate variability. It also examines 

changes that have been observed in the use of traditional weather forecasting over time. By 

exploring the knowledge used to generate early warning systems and coping strategies to climate 

variability of agro-pastoralists, we examine underlying vulnerabilities and resilience possibilities. 

Data was collected through purposively selecting a total of 101 agro-pastoralists who were further 

stratified by age and gender. The following qualitative techniques were used in data collection: 

semi-structured interviews (54 interviewees constituting 37 forecasters and 17 non-forecasters), 

focus group discussions (47 participants consisting of between 4 and 12 participants), and key 

informant interviews (11 forecasters who use multiple indicators). The snowballing technique was 

the main sampling strategy. Knowledgeable traditional forecasters in FGDôs were used to identify 

key informants with whom semi-structured interviews were conducted.  All  data was analysed 

using the thematic analysis method. Data was constructed using a cyclical process to generate 

themes which consisted of the initialisation (capturing participantsô accounts), construction of 

themes, relating the themes and developing results. From the study, it was found that male and 

female elderly agro-pastoralists in Bobirwa are more knowledgeable about traditional weather 

forecasting and use the traditional weather forecasting techniques to inform their decisions, while 

the less-knowledgeable adults and youth expressed having limited use of traditional weather 

forecasting in decision making. There were also differences in the use of specific traditional 

indicators based on the positionality of an individual in the society as well as age and gender. 

While the participants indicated that traditional weather forecasting is a reliable technique, climate 

change is believed to have resulted in unpredictable trends in recent years. For example, excessive 

floods, patchy and reduced rainfall, extensive heat spells with no specific patterns, changes in 

biological indicators, and thus, present a challenge to these agro-pastoralists. In all, traditional 

weather forecasting remains a cultural artefact in the community and will always be practised by 

the agro-pastoralists. However, many elements threaten the existence of the traditional weather 

forecasting such as the death of custodians of knowledge, the disruptive nature of climate change, 

youth migration to cities and the ubiquity of modern practices. Further to this, the prevalence of 

modern practices, for example Christianity, is transforming the use and beliefs of individuals in 
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traditional weather forecasting leading to reduced intergenerational transfers of the traditional 

weather forecasting. It is prudent to expect that as cultural practices change within societies, 

cognisant of the fact that culture is dynamic, it is also expected that the use of traditional weather 

forecasting will change. It should, however, not be construed that the changes in the use of 

traditional weather and seasonal forecasting are an indication of the unreliability of traditional 

indicators, but inability of individuals to forecast. In turn, the study recommends the conservation 

of the traditional weather forecasting and traditionally important biological indicators. This can be 

promoted through documentation and teaching of traditional weather and seasonal forecasting 

techniques in conventional educational programmes. Alongside this, integration of traditional and 

scientific weather forecasting could be used to develop national policies to facilitate effective 

drought and flood coping strategies that are inclusive and aimed at limit ing the traditional weather 

forecasting knowledge gap among agro-pastoralists of different age and gender groups. 

Interventions by the government can be redirected to traditional leaders or elders who bear 

extensive knowledge on traditional weather indicators to create awareness and facilitate 

knowledge exchange especially in aiding agro-pastoralists to cope with climate variability. Also, 

for those who are sceptical of traditional weather forecasting, the use of religious gatherings of 

different denominations can be an option to facilitate awareness raising of coping strategies that 

can be explored to reduce vulnerability amongst this group of agro-pastoralists by teaching them 

to adapt to the changing weather using local knowledge. 

Keywords: Agro-pastoralism, Bobirwa, decision-making, early warning signs, traditional weather 

forecasting   
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1. Chapter 1 

 

1.1. Introduction  

 

Climate variability has substantial impacts on humanity (OôBrien and Leichenko, 2000). For 

instance, rural agro-pastoralists are particularly vulnerable to climate variability as they rely on 

rain-fed agro-pastoralism for their livelihoods (Batisani and Yarnal, 2010; Nkomwa et al., 2014). 

In terms of addressing the food security challenge in the world, with a predicted population of 9.6 

billion people by 2050 (DeSA, 2013), with the majority of food in Africa being generated through 

small-scale farmers, climate change poses threats and presents opportunities. Research on climate 

change indicates that agro-pastoralists will continue to experience prolonged droughts, increase in 

temperature and shifts in seasons in the foreseeable future (Parry et al., 2007; Madzwamuse, 2011). 

As such, it is essential to adopt future-oriented studies and approaches to addressing these shifts 

in seasons and any arising challenge, thus presenting an opportunity to establish the extent that 

agro-pastoralism is resilient and to develop more resilient agricultural systems. One critical point 

in coping with climate variability and change, is to have timely and precise weather information 

to enable knowledgeable decision making to sustain livelihood systems and improve food security 

(Pulwarty and Sivakumar, 2014). Research indicates that rural agro-pastoralists have historically 

coped with climate variability by using traditional weather and seasonal forecasting knowledge 

weather and seasonal forecasts to influence their agro-pastoral practice. 

 

Traditional weather forecasting represents an accumulation of explicit or implicit knowledge, 

practices and beliefs that have evolved from observation of past climatic events and environmental 

changes (Masango, 2010). Individuals with traditional weather forecasting knowledge often 

observe changes in the environment, such as flowering and fruiting of plants, the lunar cycle, and 

insect behaviour, to generate early warning signs of drought and flood events and provide weather 

information such as rainfall patterns. It has, however, been recognised that these indicators used 

in traditional weather forecasting respond to different atmospheric pressures from a scientific 

perspective. By detecting early warning signs from the immediate environment, traditional weather 

forecasting enables the development of safeguarding strategies against predicted conditions such 

as drought and floods (Changôa et al., 2010; Kolawole, 2014a; Pulwarty and Sivakumar, 2014).  

In rural communities, household members, especially the elderly, often demonstrate an 

understanding of the dynamics and complexity of ecosystems, hence they are often the ones who 

engage in traditional weather forecasting. The transference of the knowledge, however, may 

transform from generation to generation (Gemedo-Dalle et al., 2006) and understanding and 

application may be variated. Different generations are reported to develop newer methods of 

traditional weather forecasting based on this evolution and changes in weather and species 

composition that may be observed in their localities (Mogotsi et al., 2011; Nkomwa et al., 2014).  
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In Botswana, agro-pastoralism is a widely practised economic activity and a livelihood option for 

many communities faced with limited employment activities (Masike and Urich, 2008; Sallu et 

al., 2010). Like other areas in semi-arid regions, agro-pastoralists in Botswana are affected by the 

recurring droughts and flash flooding, which may negatively impact the economic and socio-

cultural practices (Mogotsi et al., 2013). Most studies on agro-pastoralism indicate that traditional 

weather forecasting is practically used for planning farming activities (Orlove et al., 2010). 

Therefore, the use of traditional weather forecasting is important for reducing the vulnerability of 

agro-pastoral communities to droughts and floods. The Intergovernmental Panel on Climate 

Change (IPCC, 2013) report emphasises that decision-making is crucial and should be explored to 

determine the drivers of mitigating risks associated with climate variability in semi-arid regions. 

Studies indicate that in Lesotho, traditional weather forecasting has been and is currently being 

used, to influence making decisions about planting dates, mating livestock, harvesting dates, etc. 

(Ziervogel, 2001). These indicators include wind, stars, the moon, sun, insects, birds, vegetation. 

The knowledge that influences agro-pastoralistsô decision making in this context is important for 

sustainable agro-pastoralism practices, conservation of traditional weather forecasting and 

reducing vulnerability to climate variability (Kolawole, 2015). A study by Kolawole et al., (2014a) 

indicates that the aggravation of climate variability by climate change may potentially pose 

questionable doubts to traditional weather forecasting owing to fluctuations in landscape and 

context on which the knowledge is based. Many discussions tend to indicate that reliability and 

usage of these traditional weather forecasting techniques may be challenged or weakened in the 

face of climate change (Mogotsi et al., 2011; Prober et al., 2011; Kolawole et al., 2014a; Ayal et 

al., 2015). 

 

Additionally, it has been established in literature that the use of traditional weather forecasting is 

differentiated by social groups namely gender and age (Whyte, 2014; Bhattarai et al., 2015; 

Sterrett, 2016). As mentioned, it is likely that older people with more traditional beliefs and more 

observations of different seasons are more likely to have the relevant skills and know-how of using 

traditional weather forecasting (Mogotsi et al., 2011; Jiri et al., 2016; Rao and Morchain, 2016). 

From the notion that social groups within agro-pastoral have different levels of understanding 

traditional weather forecasting, the degree of coping with climate variability may be fragmented, 

which could be argued to leave some groups vulnerable and less resilient, especially when adopting 

the traditional methods of rainfed agro-pastoralism. Moreover, with traditional weather forecasting 

often residing among the elderly, it is under threat from the death of custodians of the knowledge 

owing to old age (Kolawole, 2014b).  

 

Despite the use of traditional weather forecasting by different social groups, the intensity of long 

dry spells and flooding experienced in semi-arid regions has led to increased vulnerabilities for 

subsistent agro-pastoralists. These growing vulnerabilities of agro-pastoralists to climate 

variability has led to increased enthusiasm by the government to offer support to the subsistent 

farmers to limit poverty and strengthen different groups and agro-pastoralists in different areas of 
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Botswana. Specifically, the rise of the Integrated Support Programme for Arable Agriculture 

Development (ISPAAD) has come into play. The ISPAAD programme has set guidelines and rules 

that do not follow the traditional methods of agro-pastoralism, therefore could potentially interfere 

with the individualsô strategies for coping with climate variability. Systems that assume a top-

down approach such as the ISPAAD programme have received increased criticism in literature on 

their exclusion of traditional weather forecasting which may influence the ultimate coping 

strategies as suggested by Vanclay and Lawrence (1994). A study by Meijer et al., (2015) further 

emphasises the slow uptake of innovations that are suggested to farmers in Sub-Saharan Africa, 

which may imply the persistent use of their knowledge, perception, and attitudes to their farming 

practices.  

 

Using concepts of vulnerability and resilience, different research paradigms, namely risk hazards, 

social resilience and ecological systems frameworks, emphasise the need to explore understanding 

of how different individuals cope and the causes and consequences of differential susceptibility 

(Miller et al., 2010; Perez et al., 2015). Focusing on gender, age, and knowledge of generating 

early warning signs using traditional knowledge and decision making, we use the social resilience 

framework to analyse how men and women of different age groups are affected by climate 

variability and changes in traditional weather forecasting. 

 

1.2. Problem Statement 

 

The purpose of this study is to identify and compare the use of traditional weather forecasting by 

different age and gender groups regarding planning and decision making in agro-pastoralism 

within the Bobirwa sub-district.  

1.3. Aim and objectives of the research 

 

This thesis aims to provide a comprehensive understanding of how the traditional weather forecast 

information is generated and used to cope with climate variability by different gender and age 

groups of agro-pastoralists in Bobirwa sub-district in Botswana. To understand the complexities 

faced by agro-pastoralists of different age and gender groups during the recurring droughts, the 

study intends to document indicators used in traditional weather forecasting, i.e. rainfall, winds, 

drought, floods in the Bobirwa sub-district. Furthermore, the study explores whether different 

social groups generate the warning signs of drought and floods the same way and determine what 

constitutes the differences. Finally, within the social groups, the study explores how the 

traditionally generated warning signs are used to cope with climate variability in the Bobirwa sub-

district. 

 

This research forms part of óPhase 2ô (2015-2017) of the Adaptation at Scale in Semi-Arid Regions 

(ASSAR) research project. The ASSAR research project aims to expand the understanding of 
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climate vulnerability and adaptation in semi-arid regions. It also helps transform the agro-

pastoralistsô current adaptation measures and promote sustainable development that considers 

adaptation to ñclimate-proofò developments and to advance adaptive capacities for vulnerable 

groups. The outcome of the proposed study will contribute to the research of the ASSAR team, as 

it is situated within the context of improving knowledge systems on adaptation measures as 

identified in the Regional diagnostic study (Spear et al., 2015). 

 

This project has three main objectives. These are to: 

 

1. Identify the traditional weather forecasting used by agro-pastoralists in Bobirwa sub-

district vis-à-vis farming and general livelihood planning and decision-making. 

2. Determine how the use of traditional weather forecasting is differentiated by social 

groups in the Bobirwa sub-district.  

3. Determine changes in the reliability and use of traditional weather forecasting in the face 

of climate change.  

 

 

1.4. Organisation of the dissertation 

 

Chapter One: provides the background to the study, motivation and justification, objective and 

purpose of the study. 

 

Chapter Two: outlines a wide body of literature on how different agro-pastoralists worldwide use 

traditional weather forecasting as a method of determining early warning system for agricultural. 

In this chapter, literature on the necessity of traditional knowledge, coping capacities, local beliefs 

and practices and social structures influence how different social groups conduct traditional 

weather forecasting in the era of climate change was interrogated. 

 

Chapter Three: provides a detailed description of how data was collected, how it was analysed 

and ethical considerations.  

 

Chapter Four: gives details of complexities of the traditional weather forecasting and how 

seasonal agricultural practices are linked to beliefs among individuals of different social groups in 

the study area. This chapter provides detailed thematic analysis the differences in utilisation of 

traditional weather forecasting by women and males, and youth, adults and elders for their decision 

making in sustaining their livelihood options. It also discusses the findings obtained from the 

research. 

 

Chapter Five: draws important conclusions. 
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Chapter 2 

Literature Review 

 

2.1 Introduction  

 

The purpose of this chapter is to examine the current literature debates and discussions on 

traditional weather forecasting specifically and its application in agro-pastoralism, to evoke 

traditional weather forecasting and its usage as coping strategies for drought and floods, and to 

identify the challenges that agro-pastoralists face in using the traditional weather forecasting. The 

literature review also provides an opportunity to locate this study in existing research by 

identifying the gaps which justify the importance of this research. To achieve this, the chapter 

begins by examining the vulnerabilities of rural agro-pastoralists to climate variability and change 

in Botswana as well as how traditional indicators play a role in the resilience of agro-pastoralists. 

In addition to this, the study examines the application of traditional weather forecasts to decision 

making by farmers in rural communities. However, despite the use of traditional weather 

forecasting in communities, there are considerable changes to this, and these are also examined to 

understand the specific changes and why these are occurring. Before delving more deeply into 

these issues, it is necessary to consider the effects of climate variability and change in Botswana 

in a broad sense.  

 

2.2. Climate change and climate variability in Botswana 

 

Ecosystems and economies of semi-arid regions are vulnerable to climate variability, weather and 

climate extremes such as droughts and other existing risks that are aggravated by anthropogenic 

climate change (IPCC, 2013). The recent climate change scenario assessments estimate some 

degree of warming to occur in different regions in the near future (Blench, 1999). It has been 

established that drought, El NiñoïSouthern Oscillation (ENSO) and reduced rainfall are strongly 

interconnected with the climate system in Botswana (Dube, 2003). These fluctuations of rainfall 

and temperature affect ecosystem functioning and human survival. Studies indicate that Botswana 

receives rainfall that is unreliable and unevenly distributed (Dube, 2003) and is often associated 

with the increase in temperature (Van Regenmortel, 1995; Kenabatho et al., 2012). In addition, the 

rainfall variability also brings about droughts and floods (Batisani and Yarnal, 2010; Dedekind et 

al., 2016). In the past 15 years, Botswana has experienced inconsistent rainfall (Ziervogel, 2016). 

Although the precipitation is mainly between September and April, the current status shows that 

rains are starting at different times in varying years (Batisani and Yarnal, 2010; Chagonda et al., 

2015). It is within these rainfall seasons that there is an increased chance of long dry spells which 

may affect seedling development of pastures in Botswana (Veenendaal et al., 1996; Ziervogel, 

2016). In Southern Africa, for example, the rainfall season is established to have been reduced by 

about four weeks (Mapfumo et al., 2016), which reduces the season productivity. With the global 
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warming predictions, Botswana proves to be highly vulnerable to climate change impacts, which 

could account for less resilience in agro-pastoralism. 

 

More than 80% of the population in Botswana engage in agro-pastoralism for food, employment, 

investment, and income generation (Van Engelen and Keyser, 2013; FAO, 2014), with up to 90% 

of the rural labour force directly or indirectly engaged with agro-pastoralism. Despite the 

established increase in rainfall variability, the majority of the agro-pastoralism in Botswana is rain-

fed (Batisani and Yarnal, 2010; Nkomwa et al., 2014). With an estimate of 80% of the Botswana 

agro-pastoralists reliant on the dry land arable agriculture (Botswana Government, 2006), the 

impacts of drought, ENSO, and rainfall variability can be catastrophic and challenging to food 

security in the country (Dube, 2003; Zhou et al., 2005; Archer et al., 2007; Mogotsi et al., 2013). 

According to Fraser et al., (2011), when using dynamic ecological and environmental change 

models, climate-induced drought may cause a decline in agricultural productivity. When using a 

general circulation model (GCM), the Southern African core climate change scenario on staple 

foods, a 36% decline in maize and 31% in sorghum yields is projected (Chipanshi et al., 2003). 

Mogotsi et al., (2013) confirm that rural households in the Bobirwa sub-district face increased 

livestock and crop failures during droughts. The rural communities, however, used biodiversity as 

a buffer against impacts of variation in climate and catastrophic events through diversification of 

crop and livestock production, wild fruit harvesting or other forms of survival. Considering all 

this, coping strategies, therefore, become an integral component of the future of the communities. 

A growing body of literature suggests that rural communities often use traditional weather 

forecasting as coping and adaptation strategies to mitigate impacts of climate variability and 

climate change (Kolawole et al., 2014a; Chengula and Nyambo, 2016; Kolawole et al., 2016). 

Drawing from the theory of social resilience, we assess the use of traditional weather forecasting 

by different age and experience. 

  

2.3. Theoretical framework  

 

This study is grounded in and informed by the social resilience conceptual framework. Social 

resilience alludes to ñthe capacity of social groups and communities to prepare for and/or respond 

positively to crisesò (Maguire and Hagan 2007:16). Social resilience consists of three dimensions, 

namely: ñ(a) coping capacities, expressed as the ability of social actors to cope with and overcome 

all kinds of adversities (b) adaptive capacities, expressed as the ability to learn from past 

experiences and adjust themselves to future challenges in their everyday lives (c) transformative 

capacities, which is their ability to craft sets of institutions that foster individual welfare and 

sustainable societal robustnessò (Keck and Sakdapolrak, 2013; Norris et al .,2008). The social 

resilience concept further posits that social groups are differentiated, hence the level of resilience 

and capacity of response to threats will  be different within a community (Maguire and Hagan, 

2007; Eakin et al., 2014). This suggests that different social groups are impacted upon by crises 
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differently. Social actorsô knowledge, perceptions and attitudes therefore influence their coping 

and adaptive capacities.  

 

Maguire and Hagan (2007) and Brown (2014)ôs conceptualisation of social resilience will be used 

to explore issues in this study. Their conceptualisation aptly links with analysis incorporating 

responses by agro-pastoralists of different age groups, who have accumulated different knowledge 

and have different attitudes towards different knowledge bases.  

 

2.4. Traditional weather forecasting as a tool to enhance resilience 

 

For agro-pastoralists to be resilient against the challenge of climate change and variability, as well 

as improve productivity, there is need for mechanisms to anticipate when climate extremes are 

likely to occur. Attempting to conduct traditional weather forecasts is a major challenge and 

currently, not widely adopted and disseminated for use by the different governmental institutions; 

rather, scientific techniques are much more common. However, rural communities such as 

Bobirwa sub-district, like many other communities, rely on traditional approaches to make 

seasonal forecasts. In using traditional weather forecasting, there are many different indicators 

which agro-pastoralists use to make forecasts and these indicators are not predefined but rather, 

emerge through how agro-pastoralists interact with their lived environment over time (Drahos and 

Frankel, 2012; Kolawole et al., 2016). However, there is limited information of the historical 

documentation of indicators, beliefs including mythical figures, environmental conditions 

encompassing changes (Murphy et al., 2016). The knowledge is rather embedded in the many 

traditional communities and how they use the knowledge to inform their cultural activities. The 

intergenerational dispersal of this knowledge is largely shared by the elders to the younger 

generation through stories and visually taking note of the indicators seasonally. Ecological sites 

and possibly indicators key in predicting the traditional forecasting are prone to threats of 

extinction as the elders pass on.  

 

2.4.1. Traditional  weather forecasting indicators used to generate seasonal weather 

information  

 

Globally, traditional weather and season forecasters have been noted to use similar approaches to 

predict the weather. These forecasters firstly indicate that they use lunar cycles, which includes 

observations of the shape and position of the moon and the movement of stars to identify the likely 

changes in seasons and also predict rainfall patterns (Clarke, 2009; Jiri et al., 2016). Secondly, the 

traditional weather forecasters use phenological knowledge to generate their weather information. 

According to Armatas et al. (2016), phenology is ñthe study of recurring plants, fungi and animal 

life cycle stages especially as they relate to climate and weatherò. The phenological processes such 

as developmental stages of plants, animals and fungi triggered by atmospheric moisture and 

temperature often serve as indicators of rain and drought (Chisadza et al., 2015; Kolawole et al., 



20 
 

2016). Finally, the use of atmospheric conditions such as the wind strength and direction of flow, 

types, direction of flow and colour of clouds, temperature are considered key indicators of weather 

information used by traditional forecasters. Norms such as traditional weather and season 

forecasting are used to guide seasonal timing for agricultural activities (Armatas et al., 2016).  

 

2.4.1.1. Plant phenology as an indicator for weather forecasting   

Most plants produce new leaves, and flowers, which most communities show to be seasonal 

variations. Peaks during dry seasons are characterised by many plant species concentrating on 

leafing and flowering around the start of the rainy season (van Schaik et al., 1993). However, in 

different locations, certain plants flowering abundantly, and budding is used to indicate the onset 

of rainfall, good rains or drought, depending on the species. Traditional weather forecasters have 

observed these changes and associated them with weather patterns in their localities. Plants that 

indicate good rains include Acacia spp and Ficus carica (Zuma-Netshiukhwi et al., 2013; Chisadza 

et al., 2015) and these species have been used to signal drought and particular rainfall patterns. 

Other examples of plant phenology used by different countries are illustrated in Table 1. A body 

of literature indicates that, for successful flowering in some plant species, a succession of cold 

nights and warm days are required. Also, violent heat and/or winds may cause senescence of 

flowers (Kazan and Lyons, 2016), which, when observed, farmers associate with impending 

rainfall. This is appropriate as violent heat and winds increase pressure in the atmosphere which 

could lead to rainfall incidents (Stott et al., 2016). Furthermore, plants have been observed to have 

the ability to sense future climatic conditions (Ohama et al., 2017). For example, before drought 

occurs, the plant increases its survival potential by reducing its food requirement and shedding 

flowers and leaves before pollination (Speranza et al., 2010). 

 

Table 1: Traditional indi cators for weather based on plant phenology 

Indicator  Description  Significance Country  Reference 

Adansonia 

digitate 

Leaf sprouting and fruiting  Determine the onset of 

the rain 

Tanzania  Elia et al., 2014 

Acacia spp. Substantial fruiting Onset of rains Botswana Mogotsi et al., 2011 

 

 

 

Kenya Kagunyu et al., 2016 

Ximenia 

Americana 

Flowering  Indicate the onset of rains  Tanzania Chengula and Nyambo, 

2016 

Brachystegia 

speciformis 

Heavy flowering of 

flowering of trees. 

Indicating a good quality 

imminent season with 

abundant rainfall. 

Tanzania  Changôa et al., 2010 

Dalbergia 

boehmii 

Partial shedding of leaves A good year Tanzania  Elia et al., 2014 

Uapaca 

kirkiana 

Heavy flowering  Signifies drought in the 

imminent season  

Tanzania  Chengula and Nyambo, 

2016 
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Plant phenology such as flowering, leaf development and fruiting are dependent on atmospheric 

pressure. However, as a result of climate change which may cause rapid and frequent changes in 

climatic conditions, the plant phenology processes are becoming increasingly inconsistent 

(Walther et al., 2002; Cleland et al., 2007; Matthews and Mazer, 2016). The inconsistencies in 

climatic conditions and subsequently plant phenology may affect individuals who depend on and 

use plant phenology in from July to September as an indicator for seasonal rainfall. For instance, 

due to increased average temperatures, flowering could be induced (Parmesan, 2006; Nakamura 

et al., 2016), which might not reflect the onset of rainfall. Therefore, it is critical to understand 

how the changes in climatic conditions are affecting specific plants used for traditional weather 

forecasting in communities. But this remains a challenge for most rural communities who, at the 

time of the study, showed a lack of understanding of the complexities relating to physiological 

changes in plants that are related to impacts of climate change. 

 

2.4.1.2. Animals, birds and insects as indicators for weather forecasting 

The behaviour of animals and certain insects plays a key role in the traditional weather forecasting. 

Indicators such as animals mating, an influx of birds such as sparrows, the migration of birds, frogs 

making a noise, the appearance of grasshoppers and swarms of ants, have been and are used to 

signal either the onset of rains, or the quality of the season in terms of rainfall (Zuma-Netshiukhwi 

et al., 2013; Kayombo et al., 2014; Chisadza et al., 2015). Additional signs that are used are 

illustrated in Table 2. Firstly, insect behaviour is used by traditional forecasters in Tanzania 

(Changôa et al., 2010) and Botswana (Kolawole et al., 2014a). Typically, for most insects to 

survive, they have developed proficiency at monitoring atmospheric pressure related to rainfall 

using their antennae (Guerenstein and Hildebrand, 2008; Davidson et al., 2016). Their antennae 

are constantly active as they host organs of taste, smell and touch (McFarlane et al., 2015). At high 

humidity in the atmosphere, different insects respond accordingly. Therefore, the action that the 

insects use to avoid risk from rainfall has been observed by the different communities and this is 

used as indicators of rainfall. 

 

Secondly, migratory birds are used by traditional forecasters in, for example, Tanzania, Uganda, 

Botswana, South Africa, Australia (Table 2). Birdsô breeding and timing of migration are 

physiological reaction to changes in seasonality are important indicator of weather in any given 

site. For example, when sites become favourable with optimum temperatures, high humidity and 

adequate winds, the birds tend to flock towards these areas for breeding. However, the association 

of appearance of bird species being an indicator of rainfall is a measure of birds in pursuit of 

optimum breeding temperatures. Current debates are focused on the credibility of the use of birds 

as indicators for weather in the Anthropocene phase. Studies indicate that climate change has the 

potential to be an influence on the future breeding, migration and wintering of birds world-wide. 

In the same way that research elucidates that currently bird populations have already begun to 

respond to the current warming climate by changing arrival time and/ or departure time in Southern 

Africa (Bussière et al., 2015). With further warming that is predicted, the bird indicators may be 
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unavailable to the community, especially that the birds are migratory. This implies that climate 

change may have a negative impact on the communities who use this as a method of generating 

their weather forecasts. 

 

Table 2: Traditional indicators for weather forecasting based on bird behaviour 

Indicator  Description  Significance Country  Reference 

Hirundo 

smithii 

Appearance of these birds  Indicates above normal rains Tanzania Elia et al., 2014 

Centropus 

superciliosus 

Appearance and a particular 

chirping 

Onset of the rains Tanzania Elia et al., 2014; 

Chengula and Nyambo, 

2016 

Bubulcus ibis Appearance  Bad season Tanzania   

 Uganda Okonya and Kroschel, 

2013 

Spodoptera 

exempta 

Appearance  Signifies abundant rainfall in 

the upcoming season.  

Tanzania  Changôa et al., 2010 

Spodoptera 

exempta 

 

Appearance  

 

Signifies abundant rainfall in 

the upcoming season.  

 

South Africa Zuma-Netshiukhwi et al., 

2013 

 

2.4.1.3. Astronomical cues as indicators for weather and seasons 

 

Astronomical cues that are used by traditional weather forecaster include, but are not limited to, 

using the moon, sun and the stars. For example, the lunar cycle, which is phases of the moon as 

observed from Earth, plays a key role in predicting for rainfall. According to Kohyama and 

Wallace (2016), the lunar gravitational and semidiurnal tides are directly influenced by relative 

humidity; hence when the moon is observed from different angles, it may signify the amount of 

moisture in the atmosphere. Therefore, relative humidity in the atmosphere is used to generate 

weather information. In South Africa, it is widely believed that when a moon crescent is facing 

upwards, it indicates less rainfall, whereas when facing downwards, it indicates the onset of rainfall 

(Zuma-Netshiukwi et al., 2013). Another common example used in traditional weather forecasting 

is the movement of particular stars. In Botswana, Malawi and Zimbabwe, stars moving from the 

west to east signify the onset of rainfall (Mogotsi et al., 2011; Kalanda-Joshua et al., 2011; Shoko 

and Shoko, 2013).  

 

2.4.1.4. Atmospheric conditions as indicators for weather and seasons 

Other traditional weather forecasting tools include atmospheric conditions such as mist, swirling 

winds, fog, cloud shapes and colour, wind directions and intensity, which, when observed, can be 

used as early warning signs of drought or floods by agro-pastoralists. Table 3 shows that some 

indicators based on atmospheric conditions are used to gauge the upcoming rainfall pattern, 

drought and onset of rainfall. With all the traditional weather forecasting, the interpretation of the 

indicators is location-specific and may prompt different interpretations of each scenario within 
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each locality (see Table 3; Orlove et al., 2010; Zuma-Netshiukhwi et al., 2013; Kayombo et al., 

2014). 

Table 3: Traditional indicators for weather using atmospheric conditions in different  countries  

Indicator  Significance Country  Reference 

Nimbus clouds Appearance in the morning and 

evening indicate the onset of rains 

Uganda Okonya and Kroschel., 

2013 

 

 

Kenya Speranza et al., 2010 

 

 

Botswana Mogotsi et al., 2011 

Winds from the 

west or the north 

Onset  Botswana Mogotsi et al., 2011 

Fog  Dense fog in the morning shows 

there will be clear skies and no rain  

Botswana  Mogotsi et al., 2011 

Cold winters Possibility of hailstorms in the 

imminent season. 

Tanzania Changôa et al., 2010 

High temperatures  The rain onset is near Tanzania Changôa et al., 2010 

 

 

Botswana Mogotsi et al., 2011 

 

2.4.2. Applying traditional  weather forecasting in decision making 

 

Traditional weather forecasting is important to households in rural communities whose livelihoods 

depend largely on agricultural activities (Mogotsi et al., 2011). Moreover, with climate variability 

being a common phenomenon in semi-arid regions, the ability to predetermine weather events can 

reduce the impacts of intensive droughts and floods to curb challenges of poverty and food 

insecurity (Codjoe et al., 2014; Jiri et al., 2015). Indeed, residing in semi-arid regions necessitates 

improved decision-making for agricultural activities to mitigate potential losses given the current 

threats of climate change. Decision-making is a complex process that dictates the success or failure 

of mitigating risks. It is influenced by an individualôs knowledge, background and experience. 

Okonya and Kroschel (2013) argue that despite the individualsô knowledge and experience in 

traditional weather forecasting, their decision-making process can be clouded by increasing 

uncertainty of weather changing conditions and changes in beliefs.  

 

Research shows that application of traditional weather forecasting is linked to constant planning; 

involving strategic and operational decisions such as what to produce, fodder farming, water 

harvesting, timing of harvest, harvesting alternative foods, and storing food post-harvest breeding 

livestock and how much, and reducing the area of cultivation, improving soil quality (Mapfumo et 

al., 2016). Literature indicates that traditional weather forecasting techniques pre-determine 

potential future weather conditions such as rain, including floods and drought, winds/storms, heat 

(Galacgac and Balisacan, 2009). It has been established that decision-making is linked to coping 
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strategies which are embedded within traditional value systems and religious beliefs (Murphy et 

al., 2016). For this reason, it comes as no surprise that the spiritual dimensions of weather are said 

to be controlled by ancestors or God (Orlove et al., 2010) and in some instances, weather-related 

problems are often perceived as punishment from the governing spirits of ancestors or God 

(Speranza et al., 2010). In that case, worshipping rituals and offerings are done to appease the Gods 

at Rainmaking ceremonies (Berkes et al., 2000; Nelson and Stathers, 2009; Kolawole et al., 

2014a), which constitute traditional weather forecasting. 

 

Above all, traditional weather forecasting is also being used by households to manage resources 

efficiently, improve agricultural productivity and change behaviour, for example food budgeting 

and deciding on alternative income sources (Mapfumo et al., 2016). However, even though 

traditional weather forecasting plays a key role in decision-making, there are also several other 

factors which inform these decisions and traditional weather forecasting cannot work in isolation. 

Also, the adoption and use of traditional forecasting differs among the social groups. 

 

2.4.3. Use of traditional weather forecasting among different social groups  

 

With weather forecasting identified to have a critical role in the decision making of agro-

pastoralists, (Roudier et al., 2014), it is important to consider the use of traditional weather 

forecasting by different social groups. This is because societies, in general, are made up of different 

strata of groups. The recent IPPC report has recognised the distinction and vulnerability to climate 

change of different groups of people categorised by age, sex, ethnicity, religion and many other 

social factors, is referred to as social differentiation (Masundiri et al., 2016). This means there are 

no generalised risks or opportunities to cope with risks of climate variability in agro-pastoralism. 

Also, the arrangement of roles, responsibilities and relations between men and women of different 

social groups, ages, educational and marital statuses is critical in the coping strategies and 

resilience of different social groups. The social differentiation has a major impact on the 

individualsô decision-making and approach in agricultural activities and general livelihood in life, 

for example climate adaptation. The focus of this research is traditional weather forecasting in 

rural areas. Considering that the rural communities can be socially disaggregated (by social 

factors), it is critical therefore to understand how social differentiation may have an impact on the 

traditional forecasting.  

 

The first and most common social differentiation factor is gender. In many development-oriented 

studies, gender has been examined particularly to address the óoppressionô, ólimited participation 

in decision- makingô and óoversightô of women. Historically, the African culture has óallocatedô 

specific duties to men and women and these have become acceptable standards. Whyte (2014) 

further highlights that the responsibilities assumed by women in communities expose them to harm 

from climate change and changes in the environment. For instance, the majority of decision-

making duties are entrusted to men, while women take other duties (Whyte, 2014; Bhattatrai et al., 
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2015; Jost et al., 2016; Mapfumo et al., 2016; Mnimbo et al., 2016). However, the current 

challenges of climate variability and change are complex and thus, require equal participation of 

men and women if solutions are to be developed. Despite this, there are still societies in which 

óstructural inequalitiesô persist and thus, do not provide equal chances of participation to men and 

women, but this cannot be generalised. For this reason, it is critical to examine the processes, 

progress and challenges of óempoweringô women in rural communities to provide them with an 

opportunity to participate in problem-solving, for example through forecasting.  

 

Further to the above, age is another social differentiation factor. Previous studies indicate that rural 

communitiesô demographics have been transforming over time. It is prudent to indicate that rural 

communities are characterised by elderly people, with young people migrating in search of better 

opportunities. However, there are also communities with a considerable balance between the old 

and the young. Young and elderly people have different approaches to decision-making and 

solving problems, including climate-related problems. In forecasting, the young people are often 

taught traditional forecasting cues and approaches by the elderly and their acceptance of these 

methods are often affected by science and technology. The majority of young people are 

inexperienced in relation to the use of traditional indicators, but are better acquainted to modern 

approaches, for example relying on technology to inform their decision. As a result of this, the age 

of an individual can be a critical factor in determining the attitude, perception and dependence on 

traditional indicators as well as traditional forecasting of individuals. 

 

Droughts and erratic rains are increasingly being experienced within semi-arid regions, including 

Botswana, and are said to be likely to have adverse effects on human livelihoods and productivity 

within communities in the near future (Zhou et al., 2005; Mubaya et al., 2012; Mogotsi et al., 

2013). In hopes of providing for the families, individuals often are often prompted to cope with 

the adversity and changes of the imminent threats. When determining the capacities of the 

individuals to cope, it is crucial to assess the decision-making processes of these individuals during 

increased incidents of climate variations in this case. Decision-making is often disproportionately 

articulated to different cultural responsibilities and experiences of individuals, especially in terms 

of gender, age and livelihood options (Murphy et al., 2016). One of the contributing factors to 

social differentiation in agro-pastoralism has been linked to gender, therefore indicating that that 

the vulnerabilities of females and males are likely to vary considerably. When assessing the use of 

traditional weather forecasting, most studies focus on profiling different indicators used in 

traditional weather forecasting, with little emphasis on the knowledge of the other gender group, 

including the non-forecasters. The urgent nature of research on profiling different indicators 

consequently channels all the energy to addressing issues relating to indicators and their use in 

agro-pastoralism rather than determining the knowledge of different age and gender groups. This 

creates the danger of overlooking gender dynamics involved in different roles that exist in social 

structures. Studies in Botswana, in the Kgalagadi region, Bobonong and the Okavango area, for 

example, have determined that agro-pastoralists use traditional weather forecasting to cope with 
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climate variation (Mogotsi et al., 2011; Kolawole et al., 2014b). On the other hand, these studies 

do not indicate the use of the indicators among different gender and age groups. Should the 

knowledge be constrained to one cluster of the community, this could pose a threat to the continuity 

of the knowledge and may depict vulnerability and resilience to be varied.  

 

2.4.4. Challenges in traditional weather forecasting in retaining sustainability 

among agro-pastoralists 

 

Traditional weather forecasting remains a popular practice in many rural communities. However, 

despite the use of this practice, there are also many challenges associated with the use of the 

practice. Firstly, traditional weather forecasting is ñé invariably locally and geographically 

specificò (Briggs, 2013). Each community uses different cues as communities interact differently 

with their lived environments. As such, there are no universally agreed indicators which can be 

used in the weather forecasting. The challenge with this is that in different communities, certain 

óindicatorsô, for example birds/trees, may carry different meanings. 

  

The increased modernisation of societies and reliance on technologies is also another major change 

within communities affecting the use of and dependence on traditional weather forecasting. The 

process of globalisation has resulted in the modernisation of many systems forecasting not being 

spared (Jiri et al., 2016). Development interventions relating to climate variability and change 

(which also relate to weather forecasts) in developing countries are normally externally funded 

and, thus, advocate the use of pre-defined approaches which mostly use technologies. Thus, this 

leads to traditional weather forecasting being perceived rather as an impediment to the 

achievement of intervention objectives (cf. Jiri et al., 2016). Further to this, another key challenge 

is the lack of systematic documentation of traditional weather forecasting (Changôa et al., 2010). 

There are many communities with various traditional forecasting techniques and yet, these 

techniques are undocumented, making it extremely difficult to access or determine vulnerabilities 

of individuals. Scholarly work on traditional weather forecasting is also considerably limited and 

often context-specific, making it extremely complex to generalise (Armatas et al., 2016). 

Traditional weather forecasting techniques and knowledge are óheldô by the elderly within 

communities, especially those above 40 years (Kalanda-Joshua et al., 2011). However, as these 

custodians of traditional forecasting techniques/knowledge age, there is often a challenge that 

communities fail to ódocumentô this knowledge, resulting in considerable loss of the knowledge. 

There is need, therefore, for documentation of traditional forecasting for this knowledge to be 

shared and disseminated to other generations. However, the current documented traditional 

weather forecasting remains incoherent in terms of differentiating vulnerabilities and coping 

capacities of different age and gender groups. 

 

Further to the above, traditional weather forecasting is often open to misinterpretation. Cetinkaya 

(2009) argues that there are extremely limited education and awareness programmes relating to 
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traditional weather forecasting in rural communities which can transmit the knowledge. Even the 

school curriculum in most rural communities revolves around scientific techniques marginalising 

traditional weather forecasting. In most rural societies, young people are also increasingly 

spending less time with the elderly, and therefore, do not have a chance to learn and understand 

the dynamics of traditional weather forecasting. Therefore, applying knowledge that is not fully 

understood could lead to increased vulnerability to climate variability and mismanagement of 

natural resources such as soil. Traditional weather forecasting is passed from one generation to 

another through oral stories, cultural and social activities. However, as societies become more 

modernised, social activities are changing even in rural communities. Young people are 

increasingly migrating to cities in search of employment and as such, the passing of traditional 

weather forecasting techniques from one generation to another is increasingly becoming 

complicated. Also, youth are taking new opportunities, for example they are less involved in 

conventional practices in rural communities and undertake employment reducing the necessity for 

them to accumulate or use the traditional weather forecasting.  

 

Besides challenges outlined, traditional forecastingôs reliability is another challenge (Mogotsi et 

al., 2011). From a study conducted in Bobonong, it was found that less than 20% of the respondents 

had indicated that traditional indicators are reliable. Additionally, Mahoo et al., (2015) further 

illustrate the low respondents in Tanzania who find the traditional weather forecasting unreliable. 

The mere observation of specific indicators does not always result in anticipated outcomes and 

thus, accuracy and reliability remain some of the key challenges in the use of traditional weather 

forecast. The challenges of accuracy and reliability do not only affect traditional weather 

forecasting but also, it affects even scientific forecasts.  

 

2.4.5. Changes in the application of traditional forecasting  

 

There are contestations on the use of traditional weather forecasting in informing decision-making 

in rural communities (Reid et al., 2002). However, it is certain that over time, there have been 

changes in the use and reliability of traditional weather forecasting. Changes in the use of 

traditional weather forecasts have been necessitated by many factors, including but not limited to, 

cultural shifts, demographic changes and social changes. The changes in the use of traditional 

weather forecasting have also been expedited by globalisation and the expansion of technology 

(cf. G·mezBaggethun et al., 2010). The application of traditional forecasting is changing 

drastically due to the extreme variability and changes in climatic conditions ï climate change 

(Okonya and Kroschel, 2013; Kolawole et al., 2014a). Mapfumo et al. (2016) also suggest extreme 

variations in seasons and as such, these changes are increasingly affecting the application of 

traditional weather forecasts. Rural communities often use historical experiences and accumulated 

knowledge to make weather forecasts using environmental indicators. However, the complexity 

of climate change and its contribution to the inconsistency of seasonal outcomes is a major change 

affecting the use of traditional weather forecast. 
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Also, one major change which has occurred in the last few years has been the integration of 

traditional weather forecast with climate science ï leading to coproduction of knowledge (Armatas 

et al., 2016). Orlove (2010) indicates that farmers in rural communities have become increasingly 

willing to integrate traditional weather forecasting with climate science to predict the potential 

future. The increasing variability of rainfall and recurrent droughts which traditional weather 

forecasting techniques are failing to predict with accuracy, has prompted farmers in rural 

communities to also consider climate science and thus, agro-pastoralists take scientific seasonal 

forecasts into account when making farming decisions. However, even though there is a 

considerable increase in the integration of traditional and scientific knowledge, Kolawole et al., 

(2014b) found that over 76% of agro-pastoralists still relied on traditional weather forecast, mainly 

due to poor adoption of scientific information. In all, scientific forecasts are poorly accessible to 

many rural communities and as such, even though there is potential integration, this is occurring 

at an extremely slow pace. 

  

The demographics in rural communities are also increasingly changing, affecting the use of 

traditional weather forecasting. In previous decades, much of the population in rural communities 

was less educated, had extensive experience in agro-pastoralism (for example lived the entire life 

on agriculture) and was much older. However, the population demographics in rural communities 

are changing. For instance, farmers in these areas are becoming relatively educated (through 

extension education), and have diluted understanding and appreciation of culture. Kolawole et al 

(2014b) indicate that there is a correlation between a farmerôs characteristics and perception as 

well as use of traditional weather forecasting. Therefore, the changing patterns (decline) in the use 

of traditional seasonal forecast reduces the macro climate monitoring which is important in both 

conservation and accuracy of factors specific to the locality. Furthermore, in response to climate 

change and other related agricultural challenges, farmers are transforming their agricultural 

practices, for example intensification of farming activities. G·mez Baggethun et al., (2010) further 

indicate that farmers are embarking on new farming practices considering diverse challenges. 

Naess (2013) shows that changes in internal and external processes affect the use of traditional 

weather forecasting. Therefore, transformation of activities within the agricultural activities, for 

example intensification of agro-pastoralism, affects the decision of farmers to use traditional 

weather forecasting. 

 

Traditional weather forecast is linked significantly to cultural activities and social issues. However, 

in many African communities, there is an increase and transformation of religious beliefs for 

example increasing churches and increasing numbers of Christians (Ayal et al., 2015). The cultural 

practices of traditional seasonal forecasts are condemned by religious practices and as 

communities become more involved in religious activities, the use of traditional weather forecast 

also changes (Orlove et al., 2010).  
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Summary  

 

The review of literature in this chapter has concentrated largely on empirical data of traditional 

weather forecasting and its application in agro-pastoralism. At household level, effects of climate 

variability and coping with droughts and floods may be limited by knowledge and social 

responsibilities of individual agro-pastoralists. Certain aspects of the traditional weather 

forecasting may, however, be threatened by impacts of climate change, changes in the social 

structure and possible extinction of specific indicators used for forecasting. Despite this, 

individualsô ability to assess risks of climate variability is crucial and constitutes to a greater extent 

in building resilient agricultural communities. Thus, this chapter provides a basis for assessing the 

use of traditional weather forecasting and its possibilities to explore the interplay of different age 

and gender groups and improve resilience of agro-pastoralists. 
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2. Chapter 3 

Research Methods 

2.1. Introduction  

The purpose of this chapter is to indicate the study area and the methods that were used to collect 

and analyse data used for the thesis. The thesis takes a form of qualitative research, utilising a case 

study to examine in-depth traditional weather forecasting techniques and their application in agro-

pastoralism and decision-making by different age and gender groups rather than generalising.  

 

2.2. Research Methodology 

 

The case study was designed to analyse the use of traditional weather forecasting in planning and 

decision-making on agro-pastoral activities; changes in traditional weather forecasting in terms of 

its reliability; and how the traditional weather forecasting is differentiated by age and gender. 

Guided by the objectives described in Chapter 1, the case study made use of different ethnographic 

methods for data collection to develop a comprehensive understanding of phenomena. These 

included key informant interviews (KII), focus group discussions (FDG) and semi-structured 

interviews (SSI) (see Appendix). Thus, the study utilises methods triangulation, which is viewed 

as a qualitative research strategy to test validity through the convergence of information from 

different sources (Golafshani, 2003). All participants involved in the study signed a consent form 

and all interviews were audio recorded. A total of six focus groups were undertaken with agro-

pastoralists who were differentiated by age and gender. The participating adult and elderly agro-

pastoralists were registered with the department of agriculture, whereas the youth participants were 

registered with the Botswana youth development fund in the Bobirwa sub-district. The research 

was executed in two phases namely documentation and validation. Information was collected 

specific to each group by responding to the three questions, namely: (1) what indicators are used 

in traditional weather forecasting, (2) how the generated weather information advises decision-

making in agro-pastoralism activities, (3) changes that have been observed regarding indicators 

and the use of traditional weather forecasting among agro-pastoralists. 

 

In the documentation phase, agro-pastoralists who were characterised as traditional weather 

forecasters and non-forecasters (Table 4) were interviewed with the aid of a semi-structured guide 

consisting of questions that determined usage of traditional weather forecasting. Semi-structured 

interviews and focus group discussions were used to make an enquiry on traditional weather 

forecasting including planning and decision-making to cope with climate variability. The 

participants who are traditional weather forecasters were asked about the indicators they use to 

determine the onset and the quality of the upcoming rains. The quality of rainfall encompasses 

incidents of good rainfall, droughts and floods. Participating agro-pastoralists were asked to 

describe the behaviour of, for example plants, insects, astronomical cues, to establish similarities 

in usage among different social groups.  
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At sub-district level, the community structure includes chieftaincy and village development 

committees, therefore conducting any form of research in the community needs clearance by 

different structures in the village. To acquire community clearance, to commence with data 

collecting, a series of approvals were acquired from the chiefs and sub-chiefs, district councillor, 

village development committee, and the Department of Agriculture from Bobirwa sub-district due 

to their roles in communities and out of cultural respect. it is well known that the, chiefsô positions 

are key in the traditional framework for traditional forecasting and they are actively involved in 

addressing matters around rain-making ceremonies, coordinating and facilitating weather 

predictions and the cropping season. The main aim of this focus group was to determine the system 

that traditional weather forecasting follow and to determine different indicators used in forecasting. 

The subsequent interview was with the village development committee (VDC). The village 

development committeesô duties are to prioritise village needs and speak on behalf of the 

communities to local authority in terms of development related matters. Also, the VDC members 

play a major role in social welfare of communities. A focus group discussion of the top-ranked 

VDC members for the district was conducted to scale the individualsô personal engagement with 

the traditional weather forecasting. It was also a gesture of following the protocol of informing the 

VDC of researchersô interaction with their communities. Once the local authorities had been 

questioned, permission was granted to proceed with the data collection. Focus group discussions 

and semi-structured interviews were conducted with the community members, both forecasters 

and non-forecasters. To ensure consistency of data collected, non-forecasters were requested to 

give a sense of how much they plan and make decisions for their agro-pastoral activities. Other 

sets of data information gathered included the agro-pastoralistsô demographic profiles.  

 

2.3. Study site 

3.3.1. Overview of the study area 

 

The study was conducted in the Bobirwa sub-district of Botswana (Figure 1). The Bobirwa sub-

district is located in the eastern region of Botswana near the border with Zimbabwe and Northern 

South Africa along the Limpopo basin and has an average population of 19 000 (Knoema, 2016). 

To represent the findings from the Bobirwa sub-district fairly, participants were drawn from eight 

villages outlined in Table 1. These 8 of 12 villages in Bobirwa sub-district were selected based on 

their accessibility including obtaining permission to conduct the study in the area. Accessibility 

was determined by the village extension officersô attendance the introductory meeting and their 

availability  during the course of the data collection. The livelihood system that is predominant in 

the Bobirwa sub-district is characterised by communities with agro-pastoralism as the main source 

of livelihoods. Majority of these agro-pastoralists are dependent on rainfall as rain-fed crop 

farming, subsistence and commercial cattle, goats and sheep rearing, wild fruit harvesting, and 

working on community development projects such as namolaleuba. The agro-pastoralists here rely 

on traditional weather forecasting to make decisions on cropping and manage their livestock 

(Mogotsi et al., 2011). The Bobirwa sub-district is dominated by semi-arid weather and is 
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vulnerable to erratic and unreliable rainfall and high temperatures. The mean annual rainfall is 350 

mm from erratic showers within the rainy season (Alemaw, 2012) and there is an average 

temperature of 33 °C in the rainy season, which occurs mostly in the period of October to April 

(Department of Meteorological Services Data, 2016). The vegetation consists of mopane 

woodlands and Acacia tree/shrub savanna. 

 

Figure 1 Bobirwa sub-district, Botswana. These data were extracted from the GADM database 

(www.gadm.org), version 2.8, November 2015 

 

2.4. Sampling 

 

In preparation for fieldwork, clearance to engage the agro-pastoralists was granted by the local and 

traditional authorities ï the local authority being the district commissioner and the traditional 

authority being the chief of the sub-district based in Bobonong. The Department of Agriculture 

technicians were also contacted to assist with recruiting participants based on gender and age 

criteria on my behalf. The farmers were involved based on their interests, availability and 

willingness to discuss the topic. The interaction with the agro-pastoralists was to: i) identify the 

traditional weather forecasting is used by agro-pastoralists in Bobirwa sub-district vis-à-vis 

farming and general livelihoods planning and decision-making, ii) determine how the use of 

traditional weather forecasting is differentiated by social groups in the Bobirwa sub-district; and 

iii) explore changes in reliability and use of traditional weather forecasting in the face of increased 

incidents of drought and flash floods. 

 

The recruitment of informants was deliberate, based on the livelihood option of farming and was 

stratified to ensure heterogeneity with regard to gender, age and livelihood (Rao and Morchain, 

2016). In this study, participant selection criteria included using purposive sampling to select a 

total of 101 agro-pastoralists who use or do not use traditional weather forecasting techniques to 



33 
 

influence their decisions. From the 101 participants, the sampling strategies in this study comprised 

a total of 54 agro-pastoralists (37 forecasters and 17 non-forecasters) engaging in semi-structured 

interviews; 47 individuals took part in focus group discussions and 11 in key informant interviews, 

purposively selected for each category. The reason for using purposive sampling was that the study 

aimed at identifying specific skills, knowledge, or practices that influence coping strategies by 

agro-pastoralists; therefore, sampling was related to the research questions of the study. In many 

surveys, this sampling method is used for collecting information on ecological knowledge that is 

guarded by elders and ideal for determining cultural significance of particular knowledge (Tongco, 

2007). The agro-pastoralists baseline study was conducted and aimed at mapping out gender 

differentiated information about traditional knowledge, concerns opportunities and visions relating 

to traditional weather forecasting. To the extent feasible, the participant groups included agro-

pastoralists of different age groups namely youth (21-35); adults (36-64) and elders (65+). The age 

groups reflect the national age group division. Furthermore, the researcher also used a snowball 

sampling strategy, according to Oliver (2006), to recruit participants who were well known within 

the communities to practise traditional weather forecasting and those who disbelieve traditional 

weather forecasting for providing relevant data.  

 

2.4.1. Description of explanatory variables 

 

In this study, the explanatory variables are selected on the basis of the survey with the agro-

pastoralists. The relevant explanatory variables are outlined and described in Table 4.  

 

Table 4: Description of explanatory variables 

Explanatory variable Description  

Age Age influences agro-pastoralistsô experience with different seasonal changes and 

different environmental cues used in traditional weather forecasting. Thus, it is 

expected that elders (65+) will have more knowledge than the youth (21-35) 

(Kolawole et al., 2014a).  

Gender  Climate variability does not affect males and females in the same way, as much 

as their abilities to adopt measures to avoid or overcome impacts are 

differentiated. 

Knowledge of traditional 

weather forecasting 

Agro-pastoralists who indicate to use traditional weather forecasting (phenology, 

astronomical and atmospheric cues) as early warning signs to climate variability. 

Due to different knowledge accumulation on the different cues, the study 

accommodates those who generate the information or those who access the 

weather forecasts information from others. 

Experience in traditional 

weather  

Agro-pastoralists with adequate knowledge in traditional weather forecasting, 

such as the ability to identify traditional indicators of weather, could be varied by 

age and gender. Thus, the participants were categorised according to the level of 

knowledge they had, expressed in three levels, namely forecasters and believers, 

non-forecasters and believers, and non-forecasters and non-believers. The 
























































































































