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ABSTRACT 
 

 

This study set out to establish the link between scientific and indigenous knowledge 

in addressing climate change in rural Kenya. The objectives of the study were to 

identify indigenous knowledge on knowledge on climate change used by the Nganyi 

community, and to determine the extent of indigenous climate change integration in 

the programming of Anyole 101.2 FM. The study adopted Urie Bronfebrenner's 

Ecological Model of Communication Process (EMCP) later improved by Davis 

Foulger which highlights a close relationship between message, media and language 

on one hand and ecology on the other. The model offers a concrete framework that 

accounts for the reciprocal interaction of behavior and environment. A mixed 

qualitative/ quantitative descriptive design method was used and 101 respondents 

interviewed. The data was collected by the administration of questionnaires, in-depth 

interview and Focus Group Discussions. The questionnaires were administered to 90 

radio callers who form 30% of the approximately 300 who call the station daily. In-

depth interview was done with Bousted Mukolwe, the lone meteorologist and the 

station and FGD's to the rain makers and producers/presenters. The study established 

that compared to scientific knowledge indigenous knowledge was perceivably more 

accurate in weather prediction. It also found out that majority of the listeners to 

Anyole radio were women who incidentally played a crucial in promoting agriculture. 

The study recommends development of policies to guide the integration of indigenous 

knowledge and scientific knowledge to ensure smooth implementation of climate 

change adaptation strategies, mainstreaming of gender initiatives into the Nganyi 

community rain making activities, expanding of the Anyole Fm signal to reach more 

listeners among others. 
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CHAPTER ONE 

 

INTRODUCTION AND BACKGROUND TO THE STUDY 

 

INTRODUCTION 

 

Climate change is a complex and interdependent environmental challenge facing the 

World today. As a result, its effects have led to increased absorption of Green House Gases 

(GHG’s) in the environment leading to swelling universal temperatures and rainfall patterns 

(IPPC, 2007). Heat waves are becoming more common while storms, floods, droughts are 

now daily episodes with more severity. Consequently, farming production is declining, fresh 

water is becoming increasingly scarce, pestilences are on the increase, rural livelihoods are 

being degraded and human well-being diminishing (IPCC, 2007). 

 
According to Indira (2014), the above has become a common occurrence amongst 

the majority vulnerable grass root populations igniting a heated debate on climate change. 

The 1992 Rio de Jeneiro’s United Nations Framework Convention on climate change, 

popularly known as the Earth summit and subsequently Japan’s Kyoto protocol of 1997 

have attempted to lay foundations developing policies confronting climate change but 

their efforts have yielded little success in developing countries. Though the Kyoto 

protocol set mandatory targets for developed countries to control their greenhouse gas 

emissions to below 5% (United Nations Climate Change, 2014) much is yet to be realized 

on this front. Further attempts by the United Nations Framework Convention on Climate 

Change (UNFCC) to establish a fund (Green Climate Fund- GCF) to globally support 

third world countries limit Green House Gas emissions (GHG's) and adapt to climate 

change are yet again to yield tangible fruits. 
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To effectively supplement these efforts, indigenous communities hold very rich 

knowledge on climate change that could be complemented by scientific information to 

offer valuable solutions to climate change adaptation. This chapter therefore, provides an 

overview of the background to the study. It further gives the problem statement, arguing 

that though indigenous knowledge and use of community radio can play a crucial role in 

climate change adaptation little attention has been directed towards this effort. The 

objectives of the study as well as research questions have been stated. The chapter further 

discusses the significance of the study and assumptions. Further limitations and 

delimitations of the study are presented and finally definition of key research terms. 

 

 

Background to the Study 

 

According to the fourth assessment report on Africa, 2007, it was projected by 

2020, between 75 and 250 million people could be exposed to increased effects of climate 

change with 50% declining agricultural returns that will lead in widespread loss of lives 

and livelihoods (IPCC, 2007). The working group 11, of the IPCC report focused on 

climate change, variability, adaptability and vulnerability. Similarly, a joint report from 

the World Bank and the United Nations (2011), paints a grim picture. It reveals that 

annual global losses arising from natural disasters could triple to US dollars 185 billion by 

the end of this century with climate change potentially fuelling that up by US dollars 28-

68 billion each year just from cyclones alone. 

 
IPCC further reported that Africa is expected to bear the brunt of climate change 

with warming rising up to 1.5 times above the global average. The 2015 Conference of 

Parties (COP 21) in Paris, France attended by 194 member states observed that climate 
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change will adversely affect Africa compared to other continents outlining ways through 

which these changes would affect the continent. 

 

First of all, it noted that farming in Africa will become harder as rising 

temperatures and erratic rains will complicate crop cultivation. Secondly, as a result of 

food shortage malnutrition will become rampant with IPCC (2007) reporting that Mali by 

the year 2025, over 250,000 children will suffer dwarfism (Williams, 2015). Third, 

warmer temperatures will be conducive to the malaria causing mosquitoes making the 

disease an epidemic in the highland areas of Africa. A joint UNEP and UNAIDS study 

established intricate links between climate change and the HIV/AIDS scourge in Africa 

(UNEP & UNAIDS, 2008). Finally, continual water shortages occasioned by population 

pressure and rapid urbanization. 

 
With unimpeded climate change posing a growing threat globally, Raygorodetsky 

(2011) observed that billions of indigenous people have remained excluded from the 

process of decision and policy making pointing out that the consequences of such 

marginalization have exacerbated their suffering hence the perversity of climate change 

challenges. A 2016 World Bank report in Togo and other West African states that coastal 

erosion has led to displacement of communities resulting into losses of about 2.3% of the 

GDP while in Ghana, Cote d'Ivoire, Liberia, Nigeria, Sierra Leone and Togo fish catches 

are projected to drop by one half because of climate change. 

 
According to Lisk (2009), over 11 million people in the Horn of Africa in 

pastoralist inhabited areas (Ethiopia- Kenya- Somali) have been thrown into a massive 

migration crisis out of their areas following recurrent droughts and heavy livestock losses. 

Despite all these challenges, Lisk (2009) observed that the continent has been left 
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on her own least benefitting from financial support and investments for Green and low 

carbon growth by the international climate change regime. 

 

On health, World Health Organization (2016) in its global burden disease 

comparative risk assessment blames outdoor air pollution with a wide range of acute 

health effects. Ritchie and Roser (2018) described air pollution as a modern day curse. 

Between 2030 and 2050 (WHO, 2016) noted that due to climate change approximately 

250,000 additional deaths per year are likely to be caused from malnutrition, malaria, 

diarrhea and heat stress. 

 
The assessment further revealed that as air pollution levels remain high in many 

parts of the world 9 out of 10 people breathe air containing high levels of pollution 

estimating that around 7 million people die annually from heart diseases, stroke, lung 

cancer and respiratory diseases like pneumonia due to exposure to polluted air. This direct 

damage on the costs of health in developing countries is estimated to spiral to between 

USD 2-4 billion per year by 2030. These estimates, according to (Aaron, et al 2005), 

consider only the impact of air pollution on mortality (ie years of life lost) and not 

morbidity (ie years lived with disability) due to the limitations in epidemiologic data base. 

 
In another comparative risk assessment (CRA) carried out as part of the Global 

Burden of Disease Project (GBD, 2010), household air pollution (HAP) as a result of the 

use of solid fuels for cooking in 2010 was ranked as the highest globally among 

environmental risk factors responsible for an estimated 3.9 million premature deaths and 

4.8% of lost health life years. The GBD (2010) was an initiative of an international effort 

bringing together hundreds of investigators to estimate the cover of death, disease, injury 
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by age, sex in 21 world regions in 1990, 2005 and 2010. Further, a United Nations 

Foundation Initiative, The global alliance for clean cook stoves in 2017 revealed that 

about 3 billion people continued to cook with traditional stoves and fuels translating to 

around a half of the world's population in 2000 and approximately 40% of the world 

population today painting a grim picture of the exponential effects of household air 

pollution. 

 
According to the Union of Concerned Scientists (2011), an online journal that 

assess the effects of Global warming around the world, economists and scientists are 

grappling with the effects of global warming such as damage to infrastructure and 

property following a rise in sea levels, floods, droughts, wild fires and extreme storms. 

The destruction require extensive repair of the essential infrastructure such as homes, 

roads, bridges, railroad tracks, airport runaways, power lines, dams, levees and sea walls. 

Additionally, the effects of global warming disrupt production with lost work and school 

days. They harm trade, transportation, fisheries, energy production and tourism. Severe 

rainfall and sandstorms can delay planting and harvesting, cause power outages, snarl 

traffic and delay air travel. 

 

In finding home grown solutions to the shocking effects of climate change, 

numerous studies have called for increased methodical engagement with indigenous 

environmental knowledge as a precious source of adaptive practice and a way of bringing 

together new approaches to adaptation (Berkes, Colding, & Folke, 2000). Raygorodetsky 

(2011) therefore acknowledged that with their celestial knowledge indigenous people are 

brilliant observers and interpreters of change in the environment. 
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Despite amplified global interest on the socio- environmental effects of climate 

change in Africa, studies have suggested that research absorption at the local level has 

remained restricted partly due to challenges in appropriately communicating scientific 

research to local stakeholder requirements (Gauthier, 2005), failure to involve available 

local institutions (Agrawal & Perrin, 2009) and local customary practices (Ensor & 

Berger, 2009). 

 
Harvey (2011) added his voice and stated that what has been described as 

“knowledge sharing” or “research communication” in climate change adaptation is 

established according to custom managed on line data bases and knowledge portals, 

regular workshops or occasional meetings coinciding with projects being undertaken in a 

given community or region. In realization of this, the Cameroonian government, has for 

instance, incorporated disaster warning information into the programming of 40 

community radio stations to educate local people about climate change and the need to 

take preventive measures to deal with extreme weather (Ngalama, 2013). 

 
In Cameroon more than 70% of the 20 million populations live in rural areas 

where signals from the state radio and television cannot be received letting the community 

radio cater best for local interest with broadcasts specific to local needs. The 

Cameroonian government therefore acknowledges that the effort has created awareness 

with most rural farmers appreciating climate change information, though the modern 

science radio programs are aired in Pidgin English. While in South East Nigeria one radio 

 
- Small holder farmers Radio broadcasts daily environmental farming methods, business 

advice and market information. 
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Founded by Nnaemeka Ikegwuonu, a social entrepreneur the radio runs a 10 

hours daily programme on agricultural, environmental management and business 

information programmes in the Imo state using the local Igbo language. Since 2007, 

according to Radio Deutsewelle, farmers have increased their agricultural production by 

50% and household income by 45%. Dewes (1993) stated that two main types of 

Knowledge systems are available, Indigenous Knowledge Systems (IKS) and Western 

Knowledge Systems (WKS) revealing that WKS are made common through western 

education entrenched in many customs while on the other hand the author noted IKS are 

restricted to definite areas and suppressed in most parts of the world with Akegbejo-

Samsons (2009) arguing that IKS can provide cheaper solutions to the currently 

constrained research and extension. 

 

Anyole Community Radio 

 

According to the Communication Authority of Kenya (2011), there are 32 

community radio stations operating in Kenya. The World Association of Community 

Broadcasting (AMARC) (2011) argued that a community radio serves the needs of the 

community in which it operates contributing to development (Alumuku, 2006; Chiliswa, 

2011; Egargo, 2008; Jallov, 2012; and UNESCO, 2001). 

 
However most community radios in Kenya cannot be said to be doing this. As 

White and Chiliswa (2012) argued, community radios in Kenya have failed to facilitate 

solving of the problems of communities in which they operate; instead similar to 

commercial radio stations have turned into talking to instead of talking with their 

audiences and feeding them with rhetoric. 
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Espisu (2016) stated that Nganyi Ranet Community Radio was established in 

2014, through collaboration with the Kenya Meteorological Department (KMD) and the 

local community, two years after a scientific study by a team of researchers proved that 

local rain makers possessed accurate and scientifically competitive weather information. 

Residents have therefore, christened it Anyole Radio hence Anyole 101.2 FM for its 

broadcasts in the local Olunyole dialect. 

 
Also known as RANET an acronym to Radio- Internet, the radio operates on a 

community donated land at the foot of Malondole hills of Ebusiekwe, in Emuhaya sub-

county and has 30km radius signal presence covering Vihiga County, parts of Kakamega 

and Nyanza. It's located opposite Esibila Primary school, along the Kisumu- Busia 

highway. A team of elders (rain makers) from the Nganyi community operate from an 

office block shared by the station and work hand in hand with a weatherman deployed by 

the meteorological department (Anyole Fm Profile, 2016). 

 
According to the profile, the station runs four weather programs in a week such as 

Khubusianje (Wake Up call), Khusamule (Lets work), Abaraka (youth) and Esitioli 

(greetings) encapsulating tips on weather forecasts, disaster awareness and community 

development agenda from 05.00 am to 12.00 am on Mondays to Saturdays. Each program 

has an audience interactive segment through call-ins (Anyole Fm Profile, 2016). The 

station has 16 on job trained volunteer producers who carry out research, produce and 

broadcast these programs (Anyole Profile, 2016). 

 

The Nganyi Community 

 

The Nganyi community inhabits the rocky Bunyore hills in Ebusiekwe sub 

location, West Bunyore location, Vihiga county of Western Kenya. According to the 
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Commission on Revenue Allocation, Vihiga County is among the most densely peopled 

with an estimated 123,347 households sitting on 531 square kilometers. It relies heavily 

on small scale crop farming and livestock. 

 
The community has developed a unique custom belief system that has allowed 

them to manage existing natural wealth in a sustainable manner. Ogallo, Ouma, and 

Onyango (2013) revealed that the Nganyi community is a living example in the use of 

indigenous knowledge in climate risk management. They observe that the community’s 

rainfall prediction skills and practices through 11 shrines depend on observation of 

changes in the behavior of insects, birds, flora and fauna. They also observe prevailing 

wind systems, stars and other celestial bodies visible to the eye. Ogallo et al. (2013) 

revealed that position of the stars, the sun, moon and patterns of lightning form the natural 

phenomena for predicting rain in both modern and indigenous sciences. The Nganyi 

scientists are also able to scan behavior of animals, birds, insects and plants and link it to 

the prevailing atmospheric conditions. 

 
Through generations, Ogallo et al. (2013) observed that the Nganyi community 

scientists have relied on their closer observation of natural environment to foretell brief, 

average and extended ranges in weather further noting that such flow of the skills and 

knowledge of prophecy in the Nganyi sub clan began with Nam’monywa through his two 

sons, Nganyi and Ngaa accounting for the various major sub clans and shrines that are 

used in the process of rainfall prediction. This knowledge is therefore orally transmitted 

through apprenticeship from generation to another. 

 
Ogallo et al. (2013), quoting two Nganyi rain prediction elders, Osore Nganyi and 

Obedi Nganyi, revealed two types of prediction approaches. One approach, they note is 
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applied for short rains and the other for long rains. In both cases a brown cock, a ram and 

a prediction pot are placed at a specific place in the shrine where herbs collected by the 

elders and water collected from stagnant sources by a virgin girl are used. 

 
Ogallo et al. (2013) narrated that the real process of prediction entailed pounding 

of herbs mixed with water in a pot interspersed with sprinkles of blood from a ram and a 

cock. The invocation days begin at 4.30 pm preceded by intense prayers facing east while 

blowing the concoctions through a reed pipe. Ogallo et al. (2013) noted that the color, 

movement, sizes, resident period and other characteristics of the bubbles form crucial 

component of the rainfall prediction process. 

 
Esipisu (2016) posited that the Nganyi community in Esibila village, Ebusiekwe 

Sub-Location, Emuhaya Sub-County have for a long period observed characteristics of 

insects, animals, reptiles, trees (such as curling of leaves), migration patterns of bees, 

croaking sounds of frogs and bird sings among others to provide accurate periodic 

weather information. It is this knowledge that is bequeathed on generations. 

 
The community is a sub-clan of the larger Abasiekwe clan of Bunyore and is 

largely found in West Bunyore location of western Kenya with several smaller sub clans 

dispersed in other parts of Bunyore and beyond. Therefore, Esipisu (2016) noted that local 

farmers believed the rainmakers while government authorities associated this with black 

magic. He further, observed that information from indigenous knowledge could be used to 

cascade national forecasts to community levels. 

 
Despite colonial invasion, formal education, missionary evangelism and 

development of new technologies, Ogallo et al. (2013) observed the community has 

 
 
 

 

10 

Daystar University Repository

Library Archives Copy



 

 

 
jealously held to the rain prediction skills. This is a result of an inherent strong belief 

system that has ensured the protecting of the community's secrets for decades. 

 

Shrines 
 

 

The Nganyi community rain prediction activities are undertaken in several shrines 

(ebichimbilo) spread across its boundaries. The shrines are sacred places and synonymous 

to modern meteorological weather "observatories" (Ogallo et al., 2013). Weather 

monitoring takes place in the observatories (shrines) harboring Nganyi traditional 

knowledge. The shrines are guided by strict taboos that restrict access by non-members 

and members of the community leading to their survival for over hundred years making 

them serve as important biodiversity reservoirs. They are vegetated with special trees 

forming a thick cover and measure anything between 10m by 10m to 2 acres. The rain 

makers believe that their deity inhabits ebichimbilo. It's in these shrines that tools of 

prediction and placed and the rain makers retreat in for observation and high consultations 

with their god of rain (Ogallo et al., 2013). Women are prohibited in the shrines except 

with express permission as according to Ogallo et al. (2013), they are assumed too timid 

to stand incantation from the spirits of rain. According to the Nganyi rain makers these 

shrines are spirituality that connects them to mysteries beyond themselves. 

 
Though the shrines face a serious threat from population explosion and intensive 

human activities, the Nganyi community has put in place elaborate conservation measures 

that have ensured they survived. Owned communally, the shrines are out of bounds for 

any activity besides rain prediction activities. Strangers are prohibited into the shrines and 

incase allowed special cleansing ceremonies are performed to appease the 
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gods. In the shrines 67 plant species exist, acts as home to a variety of reptiles, birds and 

insects that help the rain makers predict rain (Esipisu, 2016). 

 

Problem Statement 

 

Though communities in the Third World hold rich indigenous knowledge that is 

critical to climate change adaptation, much of it has remained undocumented (UNEP, 

2008), thus, giving precedence to conventional media weather reports deliberately 

excludes more than 850 million people in developing countries from information 

(Wawire, 2013). 

 
This study intended to provide documentation of indigenous knowledge on 

climate change as used by the Nganyi clan of the Banyore community in Emuhaya sub 

County of Vihiga County. According to Ogallo et al. (2013), this indigenous knowledge 

of rain fall prediction, rooted in African communities for many years could be merged 

with the modern day science of rain fall forecast to support community based climate risk 

management including climate change adaptation. Giving an example of nesting of birds 

on top of trees or crocodiles on hills in Swaziland signaled a likelihood of flooding, 

Ogallo (2010) noted that IK has been a dominant tool for ecological protection and 

catastrophe management. He added that the appearance of recurrent and many spiders’ 

webs were signs of plentiful precipitation in Tanzania. 

 

Ogallo (2010) further noted that in Kenya, swarms of migrating bees was a signal 

to herders to move to higher grounds in search of water and grass. Ogallo (2010) argued 

that the role of indigenous knowledge in timely warning and adaptation strategies 

particularly at society level cannot be underestimated. The Nganyi ability, he added was 
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rooted in bio-physical, social and astronomical indicators with their approaches 

combining metaphysical and spiritual paradigms. 

 

Esipisu (2012) further posited that combining ordinary observation with modern 

science can build up climate change information and help make the data available to 

survival of farming communities either through mobile telephones or community radio. A 

technical report on combining indigenous knowledge in climate risk management to 

support community-based adaptation on the Nganyi community recommended the 

merging of the two sources of information, that is indigenous knowledge and modern day 

science. According to Ogallo (2010), this could lead to better disaster management and 

promote poverty decline and sustainable development. 

 
According to UNEP (2008), scientific weather forecasting could be more credible 

to the communities if ways to have it integrated with the vast indigenous knowledge were 

established. Ogallo (2010) reiterated the huge trust communities invest in their own 

weather prediction activities. This study, therefore sought to examine how the indigenous 

knowledge of the Nganyi people was incorporated with the scientific knowledge in a bid 

to address climate change using community radio as a medium. 

 

 

Purpose of the Study 

 

This study sought to establish the link between scientific and indigenous 

knowledge in addressing climate change in rural Kenya. 

 

 

Objectives of the Study 

 

1. To identify indigenous knowledge on climate change used by the Nganyi community 
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2. To determine the extent of indigenous climate change knowledge integration into the 

programming of Anyole 101.2 FM 

 
3. To establish how Anyole 101.2 FM programming had integrated indigenous 

knowledge with scientific knowledge to facilitate the process of climate change 

adaptation. 

 

Research Questions 

 

1. What indigenous climate change knowledge was used by the Nganyi community? 
 
 

2. To what extend had Anyole 101.2 FM integrated indigenous knowledge on climate 

change in its programmes? 

 
3. How had Anyole 101.2 FM integrated indigenous and scientific information on climate 

change in her programming to facilitate the process of climate change adaptation? 

 

 

Justification of the Study 

 

Studies carried on scientific climate and weather information in Africa cite many 

cracks between provided information and required information. The cracks according to 

Frimpong (2013) include incorrect forecasts, insufficient access to information, 

unavailability of climate data, modest meaningful use of information, poorly developed 

products, inadequate skills and lack of adequate timing for information dissemination. 

 
According to Mundy and Compton (1991), growing number of researchers and 

organizations are recognizing that indigenous technical knowledge offers cheap locally 

available solutions to development problems adding that it can also be integrated with 

scientific knowledge to boost agricultural outputs and hence improve living standards. As 
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alluded earlier, most of this indigenous knowledge is not documented. It’s held in 

people’s heads and passed down from generation to the next by word of mouth. Mundy 

and Compton (1991), further argued that exogenous channels such as television and 

newspapers are confined to urban areas in the third world giving a black out to many rural 

people consequently making indigenous channels and community radio ubiquitous. 

 
Research has revealed that indigenous channels offer life lines in diffusing 

innovations and allowing indigenous communities communicate among themselves with 

development professionals and decision makers (UNEP, 2008). This research therefore 

established ways through which Anyole 101.2 FM had facilitated the sharing of both 

indigenous and scientific knowledge in advancing climate change information in 

Emuhaya Sub County. 

 

 

Significance of the Study 

 

This study may be crucial to scientists and government policy makers in assisting 

them integrate indigenous and modern scientific knowledge to effectively solve climate 

change concerns confronting societies. It could also serve as a basis for championing 

homegrown solutions held by communities in unraveling climate change among other 

societal concerns. 

 
The study may also serve as a further repository of indigenous climate change 

knowledge held by the Nganyi community of rain makers for future reference by scholars 

among others. Further, the findings could be borrowed by other Kenyan communities 

interested in disseminating climate change information. The two sets of knowledge might 

assist Anyole 101.2 FM to develop effective climate change adaptation programmes in 

Emuhaya sub- County. 
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Assumptions of the Study 

 

The study assumed that Anyole FM had had intentional efforts in integrating 

indigenous climate prediction knowledge with conventional knowledge available for the 

good of the community. 

 

 

Scope of the Study 

 

This study specifically focused on Anyole 101.2 FM, a community radio station 

broadcasting from Emuhaya Sub-County of Vihiga County. Unlike most community 

radios, Anyole 101.2 FM has managed to integrate in its programming on climate change 

indigenous and scientific knowledge. It also focused on the Nganyi community- a 

community of rainmakers who passed on indigenous knowledge on weather forecasts is 

crucial in complementing the KMD. 

 

 

Limitations and Delimitations of the Study 

 

The study was limited by cultural beliefs surrounding the rain prediction 

exercise such as accessing classified cultural knowledge and visiting rain making shrines. 

To delimit this, the researcher worked with members of the clan conversant with 

rainmaking norms as research assistants. The respondents were also be assured of their 

confidentiality and of the information the team will come across for purposes of this 

study. In case of need to avail the information to a third party their permission was 

sought. 
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Definition of Key Terms 

 

Meteorology:  A branch of science dealing with weather forecasts. 
 

 

Environment: Refers to the surroundings under which a person/animal/plant lives and 

operates. 

 

Shrine: Describes a small sacred dense indigenous forests used by Nganyi elders as an 

observatory for weather monitoring and prediction. 

 

Bird: A flying, warm blooded, egg laying creature with feathers, wings and beak 

whose characteristics could be observed by the Nganyi community to predict 

changes in the atmosphere. 

 

Ecosystem: Refers to the biological community interconnected to a physical 

environment. 

 
 
 

 

Elders: These are elderly members of various Nganyi clans with passed on knowledge 

on rain making representing various shrines. 

 

Climate Change:  Defines significant environmental changes. 
 

 

Adaptation: Refers to the survival adjustments to environmental changes. 
 

 

Indigenous Knowledge (IK): This is the traditional knowledge preserved and passed on 

from generation to generation. It forms the basis for local level decision making in 

agriculture, health care, food preparation, education and natural resource 

management and a host of other activities in rural communities. 
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Community Radio (CR): This is a non-commercial radio station owned and managed 

by a particular community for its own benefit. 

 

Scientific Knowledge: Refers to the Meteorological knowledge 
 

 

Nganyi Scientists: These are the Nganyi rain makers. 
 

 

Nganyi Knowledge: This describes the indigenous knowledge, specifically used by the 

Nganyi clan rain makers. 

 

Summary 

 

The chapter has given background to the study, problem statement, purpose of 

the study, research objectives, research questions, rationale, significance, assumptions, 

scope and limitations and delimitations to the study. It has also defined specific terms 

used in the study. 
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CHAPTER TWO 

 

LITERATURE REVIEW 

 

Introduction 

 

This chapter looks at the available literature relevant to the study including a 

theoretical framework the study is anchored, highlight the development of the community 

radio and objectives, assess rural community empowerment, analyze the growth and 

development of community radio and Rural development, define Indigenous people and 

discuss the importance of Indigenous Knowledge. It also looks at the conceptual 

framework besides interrogating various variables in the study. 

 

Theoretical Framework 

 

The study adopted a 1979 Ecological Model of Communication Process (EMCP) 

by Urie Bronfebrenner, a German Psychologist and Cornell University lecturer and later 

improved on by Davis Foulger in 2002 and 2004 respectively. Bronfebrenner believed 

that development of person was affected by everything in their surroundings. Tudge, Gray 

and Hogan (1997), define ecology as the study of human beings in relation to the 

environment. Giving a more detailed explanation of Lasswell's typical sketch of the study 

of communication, the model establishes a sequence of relationships between people, 

messages, language, media and the communication they facilitate. EMCP gives a concrete 

framework accounting for the reciprocal interaction of behavior and environment. 

 
Intrinsic in ecology, the model posits a strong interaction among three fundamental 

constructs- message, language and media. The model deals with exchange of ideas and 

messages taking both ways from sender to receiver and vice versa. Issues key 
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in the interaction are their social construction, the ways in which they enable each other 

and their relationship to creators and consumers of messages as shown below. 

 

Ecological Model of Communication Process (EMCP)  
 

 

Consumers become creators when they reply or provide feed back 
 
 
 
 
 
 
 
 

 

 Imagine & Create    Observe, attribute 

     Interpret 
  

 Messages  

Creators     Consumers       

Use, invent & Evolve 

within 
Using

 L earn socialize within 

Language 

 

Within 
 

Media 
 
 
 
 
 
 
 

 

Creators have perspectives of and relationship with consumers. 
 

 

Source: Foulger (2004) 
 

 

According to Foulger (2004), messages are formed and inspired using language, 

which occurs within the framework of media. He further argued that the roles of the end 

user and inventor are impulsive and people become inventors when they respond or 

provide feedback to other people. In the model, he noted that, architects later become 

consumers when they make use of feedback to familiarize their messages to message 
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consumers. The role of the user and originator, therefore, he noted are mediative within 

the context of their perspectives and projected relationships. Creators optimize their 

messages to their intended audiences while consumers construe these messages within the 

context of their view point and associations with the creators. 

 
End users take attributions of meaning based on their judgment of the message 

creator and further understand messages within the confines of the languages used and the 

media those languages are used in. The model enumerates a number of interactions such 

as messages are shaped and inspired using language, language occurs within the 

framework of media, messages are built and utilized within context of media and the role 

of the consumer and creator are reflective. 

 
The model further posits that message designers are imperfect in representation of 

the meaning they imagine and the target audience understand messages within the 

parameters of language used and the media used. In the study, Nganyi community and the 

Kenya Meteorological Department form the message creators who have developed a very 

close relationship with the consumers- Emuhaya residents through Anyole 101.2 FM as 

the media, pointing to how localized research and communication interventions can 

effectively change desired behaviors, (Figueroa, 2017). 

 
Kinyore language (dialect of consumers) is used. These constructs; consumer, 

creator, media, language and the ecology according to Foulger (2004) interact closely 

forming a strong mutual relationship that ensures effective flow of information. The 

creator, he noted create messages- collecting, collating, compiling, editing and packaging. 

The packaged message is therefore relayed through media in a language that is 

appropriately interpreted by the consumer. 
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The consumer on the other hand receives the message interprets and internalizes 

before releasing feedback to the creator feedback is intended to inform the creator of gaps 

and strengths of the message which will facilitate strengthening. Taylor (2016) in critique 

of the model argued that though it does not account for the intricacy of development and 

may be difficult to apply in practice, it has offered a concrete framework to understand 

the interface of behavior and environment besides providing a hypothetical and an 

explorative framework through which the weight of holistic environment can be 

inculcated into human development. 

 

 

General Literature Review 

 

Kenya and Climate Change 
 

 

The 2015 Paris agreement on climate change formed a starting point through 

which most countries on the globe, and more specifically Africa considered climate 

change a major threat to sustainable development. The agreement signed by 194 states, 

including the European Union (EU) and China has been ratified by a number of states 

who in the earnest began implementing a raft of measures aimed at combating climate 

change. 

 
Therefore, according to GoK (2017), Kenya mooted her intended nationality 

determined contribution (INDC), through which low carbon emissions and climate change 

resilience strategies were developed. The INDC was informed by a number of key policy 

instruments that highlighted priorities of the country's climate agenda. Warui (2017) listed 

the priorities as National climate change Response Strategy (NCCRS), National Climate 

Change Action Plan (NCCAP) and the National Adaptation Plan 
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(NAP). Guided by the legislation of the Climate Change Act (2016), the country has also 

managed to develop an enhanced response to climate change and provided a elaborate 

measures and mechanisms for achieving a low carbon climate resilient development. In 

furtherance, the cabinet in 2016 approved the National Climate change Policy Framework 

(CCPF) that provided a road map to collaborated response to climate change. The 

framework was also a harbinger of a comprehensive approach to addressing climate 

change guide efforts at both the local and international levels. 

 
To enhance the collaboration, a team of Non-Governmental Organizations 

(NGO's) and Community Based Organizations (CBO's) stormed the scene and developed 

climate change resilience strategies. Through a poverty reduction and Job creation project 

in Homa Bay, Busia, Bomet and Embu counties, Hand in Hand in East Africa has trained 

over 26,000 members in 709 self-help groups (SGH's) in a climate change module 

focusing on environmental protection (Standard, April, 10, 2018). The project has seen 

members actively protect the environment through afforestation, adaptation of better 

cooking alternative as well as the planting of drought resistant crops. Since the inception 

of the project members on their individual farms have planted over 25,000 trees. 

 

Community Radio and Rural Development 

 

Dwivedi, (2010) defined a community radio as radio service that caters for the 

interests of a certain area, disseminating content that is accepted to the local audience but 

which has been overlooked by profitable or mass media broadcaster. Felder (2007) 

suggested that radio as a tool for change is very cost effective in terms of set up and 

management compared to other mediums such as television. Radio, he adds allows a large 

number of people to listen to programs and still go on with other routine chores 
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uninterrupted, a fact Servaes (2002) corroborates reiterating that in terms of infrastructure 

radio is the most pervasive, easy to get, flexible and affordable means of communication. 

 

Gunay (2014) pointed out that radio was the first device to allow mass 

communication as early as 1893 to maintain contact between ships out of sea arguing that 

radio usage tremendously increased during the First World War through its ability to send 

Morse code messages and after the Second World War as a tool for musical 

entertainment. Indira (2014) posited that Community Radio has emerged as a powerful 

tool of participatory Communication in the 21
st

 century that has promoted development in 

many Asian and African Nations as well as in the developed world where it has fostered 

interests of the people. 

 
According to a 2000- 2006 UNESCO survey, over 170 million Africans owned a 

radio set and projected the ownership to increase to at least 4% annually reaching an 

estimated 60% of the population in Africa. The survey concluded that at least 51% of the 

rural population in the sub Saharan Africa owned a radio guaranteeing radio receivership 

to a larger majority on the continent. The Kenyan constitution (2010) states...“Everyone 

has the right to freedom and expression which includes freedoms to hold opinion without 

interference and to seek, receive and impart information through any media and regardless 

of frontier”... (Chapter 4 Bill of rights). This has been reinforced by Bassette (2006); 

Chiliswa and White (2012), in reference to Chambers (1997); Cornwall and Scoones 

(2011); Melkote and Steeves (2001); Thomas (2008) that communication at the grassroots 

level is an essential prerequisite for development. 

 
Community radio is an effective tool that mobilizes community members to define 

their problems and reach consensus on what action should be taken to solve them, 
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pacify communities whenever conflicts arise, enables the tackling of problems by 

working collectively in social, ecological, cultural, economic and political campaigns 

such as family planning, civic education, female circumcision, sanitation and modern 

technology campaigns (Alumuku, 2006 & Egargo, 2008). 

 
White (2011) argued that community radio placed every area of the community in 

the center of attention by presenting relevant news of every part of that community and its 

neighborhood enabling continual focus on their problems. It promoted accountability and 

transparency by investigating and questioning the dealings of public officials, enquiring 

about their vision and pressurizing politicians to fulfill their campaign promises for the 

good of the community, marshaling community members in concerted efforts to confront 

catastrophes such as fires, hunger, landslides, floods and epidemics and make possible 

dissemination of knowledge and ideas of successful people for others to learn from them 

(UNESCO, 2001; White, 2011). 

 
In Rwanda, a number of authors argue that radio can either exacerbate violent 

behavior or be used as an instructive instrument for peace (Paluck, 2009; Staub et al., 

2007; Straus, 2007; Green and Paluck, 2009). In Gambia, Uganda and Ghana, radio was 

used to change behaviors linked to HIV spread or family planning with encouraging 

effects (Green, Halperin, Nantulya, & Hogle, 2006, Panford, 2001). In Kenya, Sang 

(2015) noted that vernacular radios participate majorly in creating consciousness among 

the populace at the grassroots through themes revolving around education, agriculture, 

politics and governance and healthcare. While in Ghana, Simli community radio enabled 

an interface between obligation bearers and rights holders by providing responsiveness 

and knowledge of solutions to society development evils ranging from traditions, 
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countryside development, education, cleanliness and sanitation, cultivation to local 

governance. 

 

While underscoring the effectiveness of community media in combating substance 

abuse among children and youth in East Africa, Okaka, Rutondiki, Baguwemu and Kirabo 

(2015) outlined community media as levers that propelled public policy dissemination and 

implementation by acting as a linkage between policy makers, researchers, citizens and 

the public. They noted community media also provided voice for the voiceless, 

underprivileged minority, People Living with Disabilities (PWD's), children and 

facilitated community based debates with local leaders. 

 
In the Bundelkhand, a small town in the state of Madhya Pradesh in India, Singh 

(2017) revealed that Radio Bundelkhand a community radio through a climate change 

signature program "Shubh Kal" saved over 21 million poor and marginalized people 

ravaged by recurring long droughts occasioned by climate change and over reliance on 

petroleum fertilizers. In the hope of increasing yields when rains came, the farmers used 

petroleum derived fertilizers unaware of the effects on soil and climate. 

 
Radio Bundelkhand established a program aimed at stopping the usage of these 

chemical fertilizers. The program motivated farmers to change and adopt other farming 

method. Singh (2017) noted that though there was a rise in the use of social media in 

India, Community Radio has remained the most powerful communication tool to 

penetrate rural communities arguing that it has the potential to bring out climate change 

sensitivities, grassroots voices and priorities and excite the attention of scientists and 

policy makers to action. 
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With at least 57 environmental activists murdered since 2002 in Peru and 

chronicled as the fourth deadliest country in the world for environmental activism by an 

environmental nongovernmental organization (NGO) - Global Witness, local community 

radios through broadcasts in indigenous languages such as Shipibo and Shipinol (a 

mixture of Shipibo and Spanish) have managed to reach communities reeling from 

environmental degradation in the Amazon and sensitized them on their rights. Giardino 

(2017) stated that this has been made possible through use of in-studio broadcasting, 

testimonies from the field and recent integration of live media and podcasting. This has 

managed to establish a bridge between the city and indigenous communities hence 

creating a vibrant activist base that has influenced environmental conservation activities 

in Peru. 

 
Radio series have also been vital in promoting African extension services 

improving sustainable practice by farmers with access to information that is radio based 

among other channels (Karani & Mansoorabadi, 2008). Climate change, therefore is 

adversely affecting rural communities in Africa that have limited contact to fitting 

information on possible feedback. Perez-Teran (2015) therefore suggested that there is a 

pressing need to appraise the suitability of long established media such as radio 

programming for broadcasting climate change information and the prospect for adaptation 

and alleviation through increased knowledge. 

 

Rural Community Empowerment 

 

According to Freire (1996), some groups in society are treated unfairly by failure 

to accord them freedom and rights as enjoyed by others. Instead of being empowered to 

be able to think, acquire knowledge and new ideas to make important decisions that have 
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a direct impact on their lives, he argues, they have been marginalized. Adding a voice, 

Kabubo-Mariara (2009) observed that such marginalization forces rural people to lack 

basic services, employment and productive resources such as land, water and credit letting 

Chambers (1983) conclude that the poor are therefore blocked from participating in 

designing, planning and implementing development projects aimed at improving their 

living standards. 

 
Melkote and Steeves (2001) noted that what keeps the poor powerless, 

subservient, dominated and exploited is not insufficiency or ignorance, but the skewed 

power relations. Ochichi, (2014), however, underscores the importance of empowering 

indigenous people arguing that they set the agenda, influence the designing, planning and 

implementing processes of programs coming up with a concrete development agenda. 

 
Kalugendo and MacLeod (2013) giving an example of the failure of top –bottom 

initiatives in Tanzania through a government initiated environmental program Hifadhi 

Ardhi Shinyanga (HASHI) noted that though the project used media such as video, 

theatre, newsletters and community meetings to raise consciousness and rally local people 

to act, the move miserably failed forcing the implementers to rethink and adopt a bottom- 

top approach. Through use of native knowledge known as sukuma ngitili meaning 

(enclosure) to involve people vigorously to manage fires in a way that they used to in the 

past to preserve the innate resource, the impact became a reality. 

 

Climate change vulnerability index (2011) classifies Nepal as the 4
th

 most 

vulnerable country in the world grossly affected by the impacts of climate change. In 

2015, Nepal experienced a destructive earthquake through which thousands of lives were 

lost, villages were flattened and numerous historical sites reduced to ruin (BBC News, 
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2016). The landlocked, central Himalayan country is home to 26.5 million people and is 

scattered with eight of the world’s highest peaks including Mount Everest locally known 

as Sagararmatha. According to Khatiwoda (2011), evidence of climate change impact in 

Nepal are already observable in plants, hydrology and soaring temperatures affecting 

normal plant yields and flora and fauna. 

 
To mitigate the impacts, the 2013 research by Colom and Pradhani demonstrated 

that radio acted a bigger responsibility in communicating climate change in Nepal, 

particularly in the country side compared to the television and other media. Colom and 

Pradhani (2013) further observed that through radio Sagararmatha, Nepal has been able to 

successfully run Batabaran Dabali, a long running environmental programme that has 

excited behavior change in mitigating climate change among rural farmers 

 
According to radio Sagarmatha (nd) undated brochure, the radio’s signal is 

available to over 10 million listeners in the Kathmandu valley and many outlying regions 

 
- where programmes are transmitted and re-broadcast by various community radio 

stations. The station is recognized with changing the media scene in Nepal by giving say 

to people unheard by other radio stations ( Pringle, 2008) and has won national accolades 

for championing issues connected to development, environment, public health and 

sanitation ( Radio Sagarmatha brochure n.d). 

 
In Bangladesh, Rashid (2015) averred that in the next 40 years over 18 million 

people will be dislodged by the effects of climate change. Faced with severe and regular 

hazards such as landslides, tropical cyclones, river erosion, floods and drought he 

classified the country as one of the most susceptible to the effects of climate change. 

Foster (2012) further observed with over 74% of the Bangladesh population occupied in 
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farming, fishing or raising of livestock rural contact services are gradually becoming 

significant in sharing knowledge and ideas. To achieve this, Foster (2012) reveals Krishi 

Radio, Bangladesh’s first community rural radio station is supporting farmers’ adaptive 

capacity through a daily evening program designed to tackle climate related problems that 

farmers and fishermen commonly face. It broadcasts expert weather related advice and 

hosting call in discussions on potential response options. 

 
According to Chapota & Chikapa (2011), in Malawi, Community Radio was used 

as a catalyst in improving food security brought about by challenges of climate change 

and in 2005 saved over 5 million people who had suffered a bad maize harvest. Using 

Dzimwe community radio in the district of Mongochi in the South Western region of 

Malawi a platform providing technical information to improve farming practices and 

achieve food security was founded through the Radio. 

 
Funded by African Farm Research Initiative Dzimwe radio, according to Chapota 

 

& Chikapa (2011) developed an interactive platform aimed at gathering, implementing, 

evaluating and sharing best practices strategies to enhance food security. In Nigeria, 

Nwagbara & Nwagbara (2017) underscored the importance of radio stations in educating 

farmers on climate change in the Abia State. Through five radio stations, farmers in the 

state developed climate change adaptation methods such as planting fast maturing crops, 

planted early or late, practiced mulching, staked crawling crops and quickly adopted the 

growing of hybrid maize to replace local seed. 

 

To enhance public awareness amongst rural communities Nwagbara & Nwagara 

(2017) therefore advised use of mass media such as radio which they pointed out should 

be done in simple English and in local dialects of the audience. In the same vein, Okaka 
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(2016) advised a combined community media and interpersonal communication strategies 

to fill climate change gaps occasioned by a generation of conflicting messages, funding 

policies and priorities and environmental laws that have been made worse by poor 

coordination, effort duplication, widespread poverty and increased susceptibilities. 

 
Further, Okaka (2016) commended the crucial role played by Community Radios 

(CR's) in the implementation of the universal Public Health care access in Africa 

catalyzing national health reforms and the realization of Sustainable Development Goal 

(SDG) number 3. In Kenya's arid and semi-arid areas (ASAL's) livelihoods for 

communities are vulnerable. These communities, therefore hungrily require access to 

climate information to enable them build their adaptive capacities. 

 
Lung'aho (2015) noted that vernacular stations such as the Wajir community radio 

in Wajir County in the former Northern Frontier District (NFD) are critical in 

disseminating information that can help people arrive at informed decisions about climate 

change. These information, she noted had to be packaged in their native language for 

easier understanding as radio have the potential of percolating to the most remotest 

villages so long as signal presence is guaranteed. 

 
In the Congo Basin, forest dwellers have heavily been isolated following poor 

road infrastructure and lack of amenities such as electricity, telephone and internet access 

but Akinwande (2013) observed radio being the most dominant, accessible and affordable 

medium has been effectively used in the Basin to share scientific climate change research 

findings that have been of great assistance to policy makers and the local communities. 

This information, he noted helped implement policies and projects for adaptation to 

climate change and reduction of carbon emissions in the forests. 
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Further reiterating the importance of community radios, Ajaya Dixit, Executive 

Director of the Institute for Science and Environment Transition (ISET) while noting that 

community radios at the local level provided the link between the community and science 

advised community radio managers in Nepal not to begin with "hard" science but to build 

up on "citizens science" that herded communities towards reflecting their own experience 

for them to effectively play their role. 

 
In view of the foregoing, Mafongoya, Mubaya, Obiri, & Paramu (2016) therefore, 

concluded that indigenous knowledge regardless of the challenges could be used to put in 

practice strategies that are long lasting due to its well- built realistic importance that is 

biased towards planning, exhibiting enthusiasm that allows for amalgamation of new 

elements such as corresponding scientific forecasts. Mafongoya et al. (2016) further 

argued that inaccurate forecasts have remained a challenge to successful periodical 

forecasts by farmers and other users leading to increased susceptibility. Mafongoya et al 

further argued that smallholder farmers responded to climate change vulnerability 

according to how they received and deciphered the information. 

 

Empirical Literature Review 
 

 

Indigenous People 

 

A paper on Indigenous Peoples and Climate Change Adaptations in Asia (2012), 

estimated there are between 350- 400 million native people in the world. UNEP (2012) 

revealed that Indigenous people are the most poor, marginalized and defenseless in the 

world besides being the most affected by climate change effects and its uncertainties. 
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The Importance of Indigenous Knowledge 

 

According to Warren (1991), indigenous knowledge provides the foundation for 

local decision making through indigenous systems and interactions where problems are 

identified and solutions to them determined. Further, Thrupp (1989) posited that this 

knowledge gave impetus to local community’s contribution to development and improved 

self- sufficiency through indigenous food production and preservation considerably 

contributing to food security. Concurring, Soni (2007) underscored its immense 

contribution to a wide range of sectors that include agriculture, health, biology, irrigation 

and water conservation in natural resource management while Jones (2012) argued that 

Indigenous knowledge is cheaper and quicker to use compared to formal scientific 

operations because it’s analytical and experimental in learning approaches. 

 

Indigenous Knowledge and Climate Change 

 

UNEP (2007) acknowledges the importance of indigenous knowledge arguing it's 

specificity to communities and local environments. Ajani, Okeke, and Mgbenka (2013) in 

their study - Use of indigenous knowledge as a strategy for climate change adaptation 

among farmers in Sub Saharan Africa established that a key effort in scaling down 

vulnerability of climate change danger by the farmers was loaded with developing early 

warning, prediction or forecast systems. IUCN (2012) further revealed that in some 

scenarios indigenous communities came up with specific coping strategies to intense 

variations of weather such as crop diversification, change of hunting and gathering 

periods, increasing food preservation, introduction of multi, double and relay cropping 

and altering land use and settlement patterns. 
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Aboagye, Adjei, Foli, and Sraku- Lartey (2009) in their study- Indigenous 

knowledge on climate change adaptation by local communities in eight different regions 

of Ghana concluded that the communities adopted a mixture of strategies that included 

traditional water protection, disease and drought resistant species and planting a mixture 

of crops to help guard against the effects of climate change. Others, they noted used land 

races, mulching, engaging in multiple professions during drought, irrigated farming, 

rearing of animals to supplement income and petty trading. 

 
In Alaska, United States of America, Rosales and Chapman (2015) in their study 

on perceptions of obvious and disruptive climate change in native villages noted that the 

Savoonga and Shaktoolik communities who are fishers, gatherers and hunters have 

developed traditional knowledge that is bequeathed on generations that has enabled them 

cope with extreme climatic changes in their regions such as storms, ice melt, rain winds, 

coastline erosion, tundra and permafrost. Rosales and Chapman (2015) therefore noted 

that for these communities to survive the vagaries of weather visited on them they have 

become keen observers of the physical environment surrounding green systems and 

natural organisms enabling them to predict the onset of storms and other attendant 

climatic changes hence develop mitigation measures. 

 

Kumar (2014), in a study role of indigenous knowledge in climate change 

adaptation strategies in North Western India observed that majority of communities have 

developed traditional skills in agriculture, livestock husbandry, housing and clothing to 

cope with diverse effects of climate change such as catastrophes' arising from aridity, 

drought, inadequate and unpredictable rainfall and infertile soils. To manage frequent 

droughts, Kumar (2014) noted that the communities have developed and protected ponds 
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locally known as johads which prevented rain water run offs and at the same time 

recharged underground water aquifers. 

 

Besides, Kumar (2014) noted that the ponds also collected and preserved surplus 

water with the potential of causing floods. In the region, every house has developed a 

mechanism of tapping roof- water (Hooad). As a result of erratic rains in the region, the 

community has learned and adopted skills aimed at minimizing water wastage and 

practiced dry crop farming. In dry farming crops that required less water are grown. 

While in coping to extreme weather changes, in their house construction, the communities 

use housing materials such as sand stones and lime stones which scientifically are proven 

as poor conductors of heat. They also position their homesteads on the Eastern side of 

mountain/ hill barriers which protects them from dust storms and intense heat. 

 
In the Sahel region of Africa, Adesina, Elasha, and Nyong' (2007) in their study 

the Value of indigenous Knowledge in climate change mitigation and adaptation 

underscore indigenous knowledge in providing adaptation measures that reduce the 

vulnerability of the Sahelians against climate variability and extremes. They observe, the 

knowledge mitigated against greenhouse gas emissions, carbon separation and 

substitution. Farmers in the region, Adesina, Elasha and Nyong' (2007) noted that there 

are conserved carbon in soils through the use of natural mulching moderating soil 

temperatures and extremes. The method also suppressed diseases and harmful pests and 

conserved soil moisture. They also practiced fallow system of cultivation, hence 

promoting forestry, preservation of bio- diversity and encouraged agro- forestry besides 

using early warning systems that predicted adverse weather conditions. 
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In another study Gyampoh, Amisah, Idinoh, and Nkem (2008), using indigenous 

knowledge to cope with climate change in rural Ghana observed that communities in the 

Offin basin have developed indigenous strategies to cope with the effects of climate 

change such as declining rainfall, soaring air temperatures, sunshine intensity and cyclic 

changes in rainfall patterns. In coping with incessant water shortages, the study averred 

that the communities adopted water reuse and rationing. For example, water used for 

washing clothes or utensils is instead used to irrigate backyard gardens and nurseries. 

They have also revived rainwater harvesting using big plastic barrels under their roofs and 

reinforced traditional taboos such as “forbidden days to visit rivers/lakes to allow the God 

to rest” aimed at protecting water bodies. 

 
In Benin's Queme valley, Kpadonou, Adegbola, and Tovignan (2012) in their 

study titled ‘‘Local Knowledge and adaptation to climate change in Queme valley’’ 

document that in order to deal with climate vulnerability, communities in the valley had 

developed ‘whedo' practice, an indigenous innovation where finger ponds are built in the 

overflowing plains of rivers and lakes to trap the wild fish during low water periods. The 

practice, according to Kpadonou et al. (2012) provided a wide number of socio-economic 

benefits such as diversification, safety of income and food security. 

 
In their undated paper titled ‘‘Adaptation to climate change by smallholder 

farmers in Tanzania, Coretha Komba and Edwin Muchapondwa noted that in order for 

small holder farmers to become accustomed to depressing effects of climate change on 

their agricultural yields, drought resistant crops, irrigation, changing planting dates and 

tree planting had to be used. 
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In Kenya, Shisanya in his 2017 study on the ‘‘role of traditional knowledge and 

indigenous institutions in sustainable land management in the Western highlands of 

Kenya’’ established that indigenous knowledge and institutions played an important role 

in preservation of natural resources and development of survival strategies by 

communities. In the study that used mixed methods and sampled 350 individuals who 

included farmers, herbalists and charcoal farmers, Shisanya recommended measured 

efforts to be put in place by regional governments to expand the roles of indigenous 

knowledge in managing natural resources in their areas. 

 
He further noted that though the United Nations scientific conference (UNESCO) 

and the International council for Science union (ICSU) have in their outlines appreciated 

Technical Ethno botanical Knowledge (TEK), though much of it has remained 

undocumented in Kenya and more so Western Kenya where more prominence seems to 

have been aimed towards modern scientific knowledge. Ogallo et al. (2013) posited that 

indigenous observations could be explained in meteorological experience. In view of the 

foregoing, UNEP (2008) therefore recognized the relevance of traditional knowledge in 

climate change strongly recommending its integration with scientific knowledge during 

the World conference on Science held in Budapest Hungary in 1999. 

 

Scientific Knowledge and Climate Change 

 

Ogallo et al. (2013) observed, "weather forecasting is the application of science 

and technology to predict the state of the environmental conditions for a given location at 

a particular future time" (p 57). The forecasts, they posited are made by collecting 

quantitative data about the current state of the atmosphere, land, water bodies and 

biosphere through instruments installed in meteorological stations. These stations are 
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global in nature and are used to generate past climate knowledge that is utilized for 

understanding the rainfall process. 

 
The data and knowledge, they pointed out is used to build "statistical, dynamical 

and hybrid" models for forecasting future weather and climate conditions shared globally 

under the framework of the World Meteorological Organization (WMO), a United 

Nations Organization mandated with coordination of global meteorological matters. Such 

hybrid models were in 2005 used by the America's National Aeronautics and Space 

Administration (NASA) to forecast the cycle and routes of Hurricane Katrina that claimed 

lives of 1,800 people and destroyed 100,000 homes and businesses (Davis, 2015). 

National Aeronautics and Space Administration used Advanced Microwave Scanning 

Radiometer (AMSR) earth observing system and Multi- Angle imaging Spectro Radio 

Meter (MISR) to capture the growth of cloud tops in the gathering storm to identify its 

intensity and route of the hurricane. This information was used to warn residents of New 

Orleans city leading to evacuation. 

 
Giulia and Pongiglione (2017) in their study, the influence of causal knowledge on 

the willingness to change attitude towards climate change noted that poor understanding 

of climate dynamics was exacerbated by lack of knowledge of the causal relationships 

with the environment hence hindering behavioral response. The study was carried out on 

secondary school students with a view to investigating whether scientific knowledge had 

an influence on their willingness to adopt pro- environment behaviors to better understand 

climate change. Providing a panacea, Howarth and Painter (2016) in their study exploring 

the science- policy interface on climate change: The role of IPCC in informing the local 

decision making in the UK argued that to make Intergovernmental 
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Panel on climate change (IPCC) assessment reports more accessible in the future there 

was need to provide a more concise scientific climate reports that paid close attention to 

language, content, clarity and context. To maximize engagement with local stakeholders, 

they added, the reports should better be framed with a local perspective and work with 

local decision makers to better understand the scientific advices. 

 
In their study titled linking indigenous and scientific knowledge of climate change, 

Clarence (2011) noted that the rich body of indigenous knowledge could be used to 

inform science and as well indigenous peoples could use scientific tools and methods to 

inform their communities. Kipkorir, Mugalavai and Songok (2011) in their study 

‘‘integration of indigenous knowledge systems in climate change adaptation and 

enhancing food security in Nandi and Keiyo districts, Kenya’’ concluded that although 

indigenous knowledge systems played a crucial role in rainfall forecasts, food production, 

climate change adaptation and food security, it was no longer reliable on its own but 

could be improved if merged with scientific techniques. 

 
Their study noted that by integrating scientific and indigenous knowledge in 

weather forecasting, indigenous knowledge helped the farmer prepare for timing of rain 

and distribution, while a scientific forecast helped them to prepare for the amount. The 

study further averred that integrating indigenous and scientific knowledge ensured family 

livelihood diversification and establishment of community food reserves alongside 

national strategic reserves that empowered communities on the need to ensure food 

security at the local levels and improve opportunities for marketing of the produce. 

 
Moreso and Alexander (2011) observed that increasing academic and scientific 

interest in traditional ecological knowledge (TEK) has created a new shared relationship 
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with western science that has facilitated a synthesis between the two worlds through 

dialogue. Consequently, they noted the integration has reached a point at which 

indigenous communities and scientific explorations can meaningfully collaborate with 

one another for effective natural resource management and policy making. 

 
In Zambia, Kasali (2011) in his study ‘‘integrating indigenous Knowledge and 

Scientific knowledge systems for Climate change Adaptation lauded the Bemba people for 

using both indigenous and scientific knowledge in their “Chitemene” traditional 

ecological knowledge farming. In this indigenous system, he narrated men hack, clip and 

grove trees and shrubs and the cut vegetation is pulled by women who heap it into a circle 

that is burnt before planting crops into the intermixed ash. The system employs both 

mixed and crop rotation based on finger millet, sorghum, groundnuts and cucurbits, peas 

and beans. Besides providing food security to subsistence farmers, it ensures negligible 

loss of biodiversity and land cover which are important factors in the prevention of land 

ruin. 

 
Ajani, Mgbeka, and Okeke's (2013) study on the use of indigenous knowledge as a 

strategy for climate change adaptation among farmers in Sub Saharan Africa 

recommended that incorporating indigenous knowledge into climate change policies that 

can lead to the development of successful adaptation strategies that are cost effective, 

participatory and sustainable. Ajani et al. (2013) relied heavily on secondary data and 

observations on climate change revealed convoluted systems of gathering, prediction, 

interpretation. The authors noted that farmers made decisions on planting guides based on 

local predictions of climate and decisions on planting dates based on intricate cultural 

models of weather. 
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Pitching for the recognition of indigenous knowledge in Bolivia, Alvaro 

Fernandez in his 2015 PhD dissertation titled ‘‘indigenous knowledge of a changing 

environment: An ethno ecological perspective from Bolivian Amazonia strongly argued 

for an integration of indigenous peoples in global environmental policy fora. In Nepal, a 

study commissioned by the government to mainstream climate change risk management 

in development argued that for effective climate change adaptation to succeed, it was a 

must to integrate indigenous local knowledge practices (ILKP) and scientific knowledge. 

As such, the study observed could only be achieved through communities working 

together to generate new and synthesized knowledge that was situation specific. The 2015 

study based on five thematic areas namely water, forestry, rural transport, settlements and 

housing and traditional institutions was overseen by the Ministry of Science, Technology 

and environment and funded by the Climate Investment Funds. 

 
The study pointed out that integrated knowledge promoted effective 

communication of weather and specific hazard information, improved mobility during and 

after extreme climatic events, linked disadvantaged groups in the communities with local 

financial institutions and risk spread and diversified livelihoods through access to a wide 

range of options. Others are providing tutorship on local language use and useful skills 

necessary to understand climate change, its risks and survival strategies customized to 

each situation, ensure rights to organize into groups and express views through diverse 

public, private and civil society organizations and combine scientific as well as 

indigenous practices to proactively point out hazards, examine and downscale risks and 

attain socio economic comfort. 
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Underscoring the above, Rodney Keenan in his undated paper titled ‘‘climate 

change impacts and adaptation in forest management’’ recognized knowledge sharing 

adding that research policy that recognize local management needs and indigenous 

knowledge facilitated improved decision making. In the paper that aimed to review recent 

research on climate change and identify thematic areas for researchers and forest 

managers, Keenan concluded that implementing key adaptation measures could only be 

arrived at by building communal understanding of future challenges among different 

institutions, agencies, forest owners and stakeholders. 

 
Therefore, it is in view of this that this study argues that the documentation of 

indigenous knowledge in climate change held by various indigenous communities is 

crucial as it will form a powerful repository and tool for environmental conservation and 

disaster management if integrated with scientific knowledge. Though viewed with 

cynicism by modern day scientists, indigenous knowledge was useful information to 

farmers serving as a harmonizing catalyst to seasonal climate forecasts and further 

downscaling national forecasts to community levels (Ogallo, 2010). 
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Figure 2. 1: Conceptual Framework  
Source: Researcher (2017) 

 
 

 

Discussion 
 

 

According to Chandran (2004), an independent variable is one that is manipulated 

by the researcher to observe the effect of its change on a dependent variable. Therefore, in 

the study, Anyole FM Community Radio is an independent variable while climate change 

information is a dependent variable with indigenous knowledge as intervening variables a 

shown above. For relay of effective climate change information (Message). Indigenous 

knowledge from the Abanganyi people intervenes in the scientific knowledge allowing 

integrated climate change information to the Banyore community. 
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Summary 
 

 

The chapter has discussed the Theoretical Framework where the Urie 

Bronfebrenner Ecological Model of Communication Process (EMCP) was suggested for 

the study. The model reinforces a closer interaction between sender and receiver through 

a medium heralding a robust feedback. The role of community radio in community 

development, community empowerment, radio and climate change in Nepal and 

Bangladesh have been highlighted in the general literature review while in the empirical 

literature review indigenous knowledge, indigenous people and scientific climate change 

knowledge have been expounded. It has also assessed the importance of indigenous 

knowledge exploring scenarios where indigenous knowledge has been integrated with 

scientific knowledge to mitigate climate change. The chapter has also analyzed the 

conceptual framework forming the basis of the study. The next chapter presents the 

research methodology. 
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CHAPTER THREE 

 

RESEARCH METHODOLOGY 

 

Introduction 

 

The chapter discusses research methods that were used in the study. It 

describes the study design, the population to be studied, the sample to be selected, the 

sampling methods, and the type of data, data collection procedures, data analysis plan and 

ethical considerations. 

 

Research Design 

 

The study adopted a mixed qualitative and quantitative descriptive design method 

to appropriately profile the rain makers and producers with a view of acquiring complete 

and possibly accurate information (Mugenda and Mugenda 2003). The design was 

important in collecting opinion, attitudes and habits of the rain makers, Anyole FM staff 

and listeners and incorporated use of interviews and questionnaires (Best & Khan, 2010). 

The study used questionnaires, in-depth interviews and focus group discussions to 

establish the depth of the issue under investigation and facilitate an interaction between 

the investigator and informants necessary in the description of the challenges, problems 

and ways. 

 

 

Target Population 

 

Anyole FM receives close to 300- telephone calls from her various fans scattered 

in the sub county who comment on topical issues and give feedback daily (Anyole FM, 

2016). According to Mugenda & Mugenda (2003), a sufficient population for study 

should be based on at least between 10% -30% of its size. Hence 30/100 of 300= 90. A 
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census of the 8 rain makers who represent various traditional shrines where rain 

prediction occurs was conducted by the researcher. Indicators such as professional 

training, duration of service at the station- at least 3 years and above were used to identify 

10 out of the 16 program production staff at Anyole 101.2 FM. Close interaction with rain 

makers also formed basis of nominating the 10. A Kenya Meteorological department staff 

deployed at the station was interviewed totaling to 109 accessible population. 

 
 

 

Sampling Technique 

 

Chandran (2004) described sampling as technique as an approach of selecting 

sufficient elements from the target population so that findings from sample selected 

adequately represents the entire population. This study used snow balling sampling to 

identify the 90 frequent callers scattered across the sub-County. 

 

 

Sample Size 

 

A sample is a representation of the population. It is also defined as a subset of the 

population under the study (Kothari, 2005). Study of samples, rather than the whole target 

population helps to be economical both in terms of money and time (Stringer, 2008). One 

frequent caller assisted to identify another until the sample was reached. The callers were 

then proportionately segmented using age and questionnaires administered to 90 of them. 

The 10 producers formed focus group 1, 8 elders focus group 2 and questionnaires were 

administered on the 90 callers who formed the sample size. 
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Data Collection Instruments 

 

Data collection instruments according to Cooper and Schindler (2003) are tools 

used for gathering empirical evidence in order to gain new insight about a situation and 

answers questions that prompt the undertaken research. They include questionnaires, 

interviews, observations and focus group discussions among others. The method to use in 

collecting data largely depends on the type of data, either primary or secondary data 

(Kothari, 2004). This study used questionnaires and focus group discussions to collect 

primary data. 

 
Focus Group Discussions (FGD’s) are vital tools for qualitative data collection 

because it is good for exploring a wide range of issues. In the study, used two focus group 

discussions. 8 elders (rainmakers) and 10 producers formed the FGD’s. A Focus Group 

Discussion method has both participant observation and individual interviews (Gilner et al., 

2011). The discussions were moderated and the proceedings audio recorded after acquiring 

consent. The research assistants took notes, recorded the proceedings and later assisted in the 

translation besides ensuring other logistical arrangements. Trained in data collection, the 

assistants also finally assisted in the compiling and sorting of raw data. 

 
After reaching a sample of 90 callers, questionnaires were administered to the and 

an in-depth interview carried out with the meteorological officer. Research assistants with 

closer supervision of the researcher ensured the questionnaires were returned and secured 

for data analysis. 
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Data Collection Procedure 

 

A letter from Daystar University was used to seek authorization from the management of 

Anyole 101.2 FM for data collection. The researcher also obtained a research permit from 

the National Commission for Science, Technology and Innovation (NACOSTI). The 

researcher then prepared questionnaires and focus group discussion guides that were used 

in the study. The researcher pre-notified the respondents before distributing the 

questionnaires and went to pick them up after two weeks from the administration office. 

The researcher booked appointments with the 8 elders and 10 producers for the focus 

group discussions. Finally the questionnaires were self-administered while the focus 

group discussions were face to face while making critical observations on the 

respondents. 

 

 

Pretesting 

 

According to Vallabhaneni (2005), pretesting allows auditors to assess whether 

they are asking the right group of auditees (sic) the right question. Pretesting the questions 

before the study was therefore important to enable the researcher to obtain some 

assessment of the questions validity and the likely reliability of the data to be collected. 

Pretests are therefore, conducted with a small set of respondents from the population that 

will eventually be considered for full scale study. This makes it possible to discover 

whether a research instrument is adequately prepared. The questionnaire for this study 

was pretested on 10 callers who were later excluded from final study. The questionnaire 

and FGD questions were then revised to correct areas of misunderstanding. Questions 

discovered in the pretest to be difficult and misunderstood were edited to make the tool 

yield desired data. 
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Data Analysis Plan 

 

After collection, the data was secured, sorted, coded, cleaned, transcribed and 

translated before being analyzed. Adopting a hermeneutic phenomenological theme 

analysis method (Van Manen, 2012), themes were segregated according to research 

questions and raw data carefully scrutinized through independent and repeated reading of 

all transcripts. This method ensured identification of themes intrinsic in data as argued by 

Van Manen, (2012) are best handled to reflect participants’ voices. Statistical Package for 

Social Sciences (SPSS) was used in analyzing quantitative data (questionnaires). 

 
Rain makers, listeners, producers, meteorologist’s stories and experiences were 

captured. To consolidate the massive data, emerging themes were categorized on index 

cards and colored markers used to make margin notes promoting identification of themes 

of meaning in the data. 

 

Ethical Considerations 
 

 

Informed consent was obtained from the participants. They were asked to give 

an oral as well as a written consent. They were informed of the purpose of the study and 

their confidentiality assured. Permission to audio record the proceedings was also granted 

by the participants. Daystar University provided permission to carry out the study and the 

data was not whatsoever manipulated to serve specific interests. The National 

Commission for Science, Technology and Innovations (NACOSTI) gave a permit after 

the University’s Ethics Regulation Board (ERB’s) perusal. Names of respondents were 

not used (unless with express permission) to ensure privacy and confidentiality. Utmost 

integrity was exhibited in the exercise and the information obtained was handled with 

confidentiality and has only been used for the intended purpose. The findings were only 
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used for academic purposes and no direct benefits have accrued from participating in this 

study. 

 

 

Summary 

 

This chapter has reviewed the research design, the population of study, the target 

population, sample population and sampling technique, data collection methods, data 

collection procedure, the pretesting, data analysis and ethical consideration. The chapter 

also described the qualitative and quantitative data collection instruments, procedures, and 

analysis plan. The next chapter presents, analyses and interprets the findings. 
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CHAPTER FOUR 

 

DATA PRESENTATION, ANALYSIS AND INTERPRETATION 

 

Introduction 

 

This chapter presents the analysis and interpretation of data collected from 

participants in the study through the use of questionnaires, in-depth interview and focus 

group discussions. The study was carried out in Emuhaya Sub-County of Vihiga County. 

The purpose of the study was to establish the link between indigenous knowledge and 

scientific knowledge in addressing climate change in rural Kenya. This chapter therefore 

tackles the research questions whereby each of the questions is answered by the analysis 

of the data collected. 

 

Presentation, Analysis and Interpretation 

 

Response Rate 

 

Response rate is defined as the percentage of subjects who respond to the 

distributed questionnaires (Mugenda & Mugenda, 2003). Ninety questionnaires were 

distributed and 82 callers returned filled questionnaires representing a 91% response rate. 

For the Focus Group Discussion 1, eight rainmakers were interviewed representing 100% 

response. In FGD 2, 10 producer/ presenters were interviewed against a similar target 

giving a 100% response. The one targeted meteorological officer was also interviewed. 

This was a very good response rate as according to Mugenda and Mugenda (2003), a 

response rate of 50% is adequate, 60% is good and above 70% is very good. 
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Age of Respondents 
 

 

A large percentage of listeners (81%) aged between 20-60 years were established 

as leading callers of the station, while 19% were aged over 60 years as shown in the Table 

4.1. 

 
Table 4. 1: Respondents who Tuned to Anyole FM by Age 

Age Frequency Percent 

20 - 60 years 66 81 

Above 60 years 16 19 

Total 82 100 
 
 
 
 
 

It could be inferred that the active population of the community was overly interested in 

programmes broadcast by the radio. On the other hand, 56% of females tuned to the radio 

compared to 44% males. This may indicate that women in Emuhaya played a crucial role 

in promoting subsistence farming. 

 
Table 4. 2: Tuning to Anyole FM by Gender 

Gender Frequency Percent 
   

Male 35 44 

Female 47 56 
   

Total 82 100 
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Findings indicate that 81% of the respondents called the station between once and 

three times a day. Another 18% called the station between four and several times a day. 

Those who called over four times a day were established to be ardent salaam (greetings) 

fans. Over 70% of the callers called the station round they year preferably to be informed 

on annual farming circles. 

 
It was also established that 95% of the callers interviewed learnt about indigenous 

rain making through Anyole FM and their parents. Parents in the Nganyi community 

played a crucial role in passing on this indigenous knowledge to their offspring. Only 5% 

learnt through peers and other media such as newspapers, television etc. On the other 

hand, 99% of those interviewed confirmed to have learnt about scientific 

(meteorological) knowledge through media and learning in school. Only 1% got to know 

of it through peers. Out of the 82 respondents to the questionnaires, 68% of the callers 

called the station seeking information on weather updates. Only 32% called for salaams 

and music. 

 
Table 4. 3:  Why Respondents Called Anyole FM 

  Frequency Percent 

 Weather Updates 56 68. 

 Salaams & Music 26 32 

 Total 82 100 

 
 

 

Findings revealed that a larger proportion of the callers called the station majorly 

to receive weather updates at 68%. This indicated that the radio played a crucial role in 

disseminating climate change information in Emuhaya sub County as observed by Colom 

and Pradhani (2013); and Foster (2012) who observed that radio played a leading role in 

Nepal particularly in rural areas compared to television and other media. It was also in 

realization of this that the Cameroonian government incorporated disaster warning 
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information into the programming of 40 community radio stations to educate local people 

about climate change and the need to take preventive measures to deal with extreme 

weather (Ngalama, 2013). 

 
According to radio Deutsewelle, this assisted farmers increase their agricultural 

production by 50% and household income by 45%. In addition Alumuku (2006) and 

Egargo (2008) described a community radio as an effective tool that mobilizes 

community members to define their problems and reach consensus on what action should 

be taken to solve them, pacify communities whenever conflicts arise, enables that tackling 

of problems by working collectively in social, ecological, cultural, economic and political 

campaigns. 

 
White (2011) argued that radio placed every area of the community in the center 

by promoting accountability and transparency, investigating and questioning the dealings 

of public officials, enquiring about their vision and pressurizing politicians to fulfill their 

campaign promises for the good of the community. 

 

Out of the 82 respondents, (99 %) (81) strongly agreed that information 

received from Anyole radio assisted them plan their short and long term farming circles as 

indicated in the table below. 
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Table 4. 4: How the Anyole FM Weather Updates Helped Callers 

 Frequency Percent 

Strongly Agree 81 99 
Agree 1 1 

Disagree   

Total 82 100 
 
 

 

In developing subsistence farming calendar, the farmers developed specific coping 

strategies to extreme variations of weather such as crop diversification, introduction of 

multi double and relay cropping (IUCN, 2012). Armed with this information, farmers in 

this area that heavily rely on subsistence farming are able to develop and plan their 

quarterly, half year and annual farming circle. According to Karani and Mansoorabadi 

(2008), radio has remained vital in promoting African extension services improving 

sustainable practice by farmers. 

 
Further, the circles also empowered the local community to increase self 

sufficiency through indigenous food production and preservation significantly 

contributing to food security (Warren, 1991). The callers further complained of a weak 

Anyole radio signal saying it was not clear in the remote areas of the sub county. Radio 

presenters and producers, corroborated this confirming that most of the information they 

disseminate is used to boost agricultural activities. In the interactive call inns, the callers 

appreciated climate change knowledge giving feedback to the station establishing a strong 

interaction between the consumer and creator as advocated by the ecological model of 

communication process (EMCP). Anyole Fm producer, therefore makes this observation: 

 

"Agriculture is the backbone of the Emuhaya sub county economy and 

with the limited land holding capacity an informed public on climate change will 
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take to adaptive measures and apply crop rotation, know when to plant short term 

and long term crops." 
 

The  Nganyi  rain  makers  also  underscored  the  importance  of  radio  in 

 

assisting in the faster dissemination of climate change information. Initially, they reported 

 

using conventional methods of communicating the information such as using the chief's 

 

baraza's, drums, funeral gatherings and other community congregations that attracted 

 

crowds which reached only a handful of the residents hence putting their efforts to waste 

 

reinforcing the theoretical framework adopted in the study. The Ecological model of the 

 

Communication Process (EMCP) calls for a stronger interaction among three constructs. 

 

the constructs are message, language and Media. 
 

 

"The Anyole Fm has been critical to us as once our predictions reveal 

radical changes we immediately pass over the information. Our listeners also 

quickly responded giving us the required feedback and interaction with our 

audience," adds the producer. 
 

The rain makers also revealed their activities could easily be replicated 

 

elsewhere if given an opportunity to acclimatize and study such new environment. Since 

 

their science is strengthened by observation of changes in the environment they can 

 

demonstrate the same in new environments as revealed by one of them. 
 

 

"If we move there and be allowed time to study and observe the 

characteristics of the environment and animal life, we shall definitely be able to 

predict weather patterns in that new area." 
 

Indigenous climate change knowledge used by the Nganyi community 
 

 

In the focus group discussion with the Nganyi community members, it was 

 

realized that the group operateed shrines (ebichimbilo). The shrines endowed with flora 

 

and  fauna  is  where  monitoring,  observations  and  predictions  are  done  under  close 
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management of select elders. It's here the elders closely consult with their God of rain 

(Ogallo et al., 2013). The authors further noted that the shrines are similar to observatories 

of the modern meteorological science where instruments such as the wind vane 

(measuring strength and direction of winds), rain gauge (measuring amount of rain etc) 

are used. 

 
The Nganyi rain makers carried out their observations from the Bunyore, 

Malondole and Esibila hills. It's also on the same hills scientists do their observations on 

the direction and speed of winds from Lake Victoria, and their interaction with the hills to 

predict the weather. Esipisu, (2016) further adds that it's from these hills that for a long 

period, the community has observed characteristics of insects, reptiles, tree, migration 

patterns of bees, croaking sound of frogs and bird sings among others to provide accurate 

periodic weather information. 

 
Among the Nganyi, special pots (where herbal concoctions) are mixed, air 

blown in using a reed to produce bubbles which are interpreted to measure rainfall, 

temperatures and storms Ogallo et al (2013). The rain makers are able to make 

observations on the position of stars, moon, wind strength and direction, clouds position 

and movement and patterns of lightning. 

 
Besides these outer space bodies, according to Esipisu (2016); and Ogallo et al. 

 

(2013) animals, birds, insects and amphibians are also crucial in prediction.  Ogallo et al 

 

(2013) added that the positioning of these celestial bodies such as the sun (eliuba) and 

moon (omwesi), wind strength and direction (imbutsa) cloud position and movement 

(amalesi) and lightening patterns are natural phenomena that has a bearing on rainfall 
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prediction in both modern and indigenous science. The appearance of the moon size (halo 

 

shaped) signaled presence of rains. 

 

For example, Ogallo et al. (2013) revealed that modern day scientists 

 

define "whirlwinds observed as small scale, rapidly rotating columns of wind, formed 

 

thermally and most likely to develop on clear, dry and hot afternoons". If a series of these 

 

are observed would therefore indicate a series of dry days hence explaining IK forecasts 

 

of dryness. Apart from celestial bodies the rain makers also keenly observed 

 

characteristics  of  specific  trees,  animals,  reptiles,  insects,  amphibians  and  birds  as 

 

indigenous knowledge climate change indicators. Plants according to botanists are able to 

 

respond to significant increase/ decrease in atmospheric moisture which can be recorded 

 

by modern day meteorological measuring instruments. Some of the plants are able to 

 

sense significant increases in water stress towards decline in rainfall and respond by 

 

immediate shedding off of their leaves to conserve the available water resources. The 

 

Indigenous knowledge scientists use these observations to predict and if possible provide 

 

early warning of the beginning and ending among other characteristics of the rainfall 

 

season. 
 

 

"Also plants (trees) such as fig tree, mahogany, flame tree are used. We 

observe their unique behavior during certain seasons which helps us interpret 

weather. Some trees normally flower and produce new leaves to indicate increased 

atmospheric moisture and subsequent onset of a rainfall season while others 

completely shed off leaves to indicate dry weather," explained the Nganyi elder. 
 

The rain makers explained that trees such as fig tree, mahogany and flame 

 

tree shaded their leaves. This indicated an expected dry spell as shading leaves was a way 
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avoiding moisture loss for the growth of other parts of the tree. Similar trees developed a 

 

heavy and blossoming flowering during wet seasons and periodic rains. 
 

 

The  movement  and  migration  of  certain  species  of  birds  is  a  strong 

 

indicator for the Nganyi rain makers. Migrating from distant areas, the birds use monsoon 

 

wind systems to move (Ogallo, et al, 2013). The appearing of birds such as doves and 

 

quails indicated onset of short rains interspersed with little sunshine. Other migratory 

 

birds such Bob white Quails indicated cessation in heavy rains and onset of dry periods 

 

interspersed with light showers. Quails hate drought as well as heavy rains, according to 

 

the rain makers. Inherent characters among ducks like the shaking and raising of their 

 

heads up and down indicated the onset of seasonal rains. Migratory birds, according to 

 

scientists are brought by monsoonal winds. 
 

 

"Birds (amanyonyi), locusts (tsisiche) migrate depending on the movement 

of certain winds. They are driven by the winds across tropic.. For example early 

arrival of migratory birds marks a good/ bad year. The appearance of vultures 

signified onset or severity of a dry spell since they feed on carcasses. Other birds 

such as quails (Tsisindu), doves (amakhulwi) indicated moderate rains while 

eagles (esikhokhotole) predators indicated floods. Ducks enjoy swimming and 

therefore thrive well in heavy rains and are also crucial to indicate the beginning 

of seasonal rains". 
 

The Nganyi rainmakers were very advanced when it comes to studying the 

 

characteristics of insects, amphibians and snakes to predict rain. Insect movements are 

 

dictated by certain atmospheric conditions and behave in particular ways to respond to 

 

such changes. The community understands that spiders build their "houses"(cobwebs) 

 

around a time when rain is about to fall. Furthermore, when the spiders are observed 

 

spreading cobwebs across the direction of the wind current, the rains are just around the 

 

corner and the season will herald a bumper harvest. 
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"Olububi (spider) only establish their cobwebs when it's about to rain. 

Thus cobweb presence in the house indicate the onset of rains. Furthermore, when 

they spread their webs across the direction of the winds is indicative that the rains 

are around the corner and season will yield a bumper harvest. Ammonyo (black 

ants) only struggle to store their food in their underground dwellings in 

anticipation of rains. They fear the rains will destroy their food and also sweep 

them along," 
 
 

 

Tsisiche (locusts) and Lusese (yellow and white butterflies), the elders revealed 

 

are crucial in their prediction. The locusts and army worms are very destructive with their 

 

appearance  signaling  a  bad  season  (drought).  Toads  and  frogs  are  used  to  indicate 

 

increased humidity and seasonal rains onset. Amasele (frogs) croak continuously during 

 

wet seasons in stagnant waters and immediately disappear on the onset of a dry season 

 

(hibernate). Reptile movement particularly of snakes and wildlife are very critical in 

 

monitoring and prediction of rainfall. Inzokha (snake) is very good at sensing changes in 

 

the atmosphere after a long dry period, they move towards homesteads in search of water. 

 

They remain within their habitats during wet seasons. Similarly, some specific species of 

 

snakes only appear during wet/ dry seasons. 

 

Raydorodetsky  (2011)  acknowledged  this  collective  knowledge  of  the 

 

land, sky and sea of the indigenous people describing them as excellent observers and 

 

interpreters of change in the environment. The knowledge as argued by Ogallo, (2010) 

 

was  rooted  in  the  bio-physical,  social  and  astronomical  indicators  with  a  combined 

 

metaphysical and spiritual approach. Such knowledge, Ogallo added played a crucial role 

 

among indigenous communities for developing early warning and coping strategies. 

 

The shrines were strictly protected by taboos accompanied by indigenous 

 

management codes. Access is restricted to members of the community and according to 
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the rain makers prediction activities have gone on in the shrines for 100 years. Even 

 

within the community, not all members are allowed access. 
 

 

"These shrines are jealously preserved, titles secured under community and 

any new member into the clan is seriously inducted on their importance. When our 

sons marry from outside the clan we take their spouses through an elaborate 

cultural process that will enable them to preserve and above all guard the secrets 

of the clan. For example no logging is allowed in the shrines and firewood 

picking. Trees should be left to fall on their own and rot without touching. 

Defiance will attract punishment from the ancestors," observed an elder’’. 
 

Women and strangers are not allowed into shrines and in the event women have to 

 

be allowed specific rituals are performed to appease the gods. Mr. Bousted Mukolwe, a 

 

meteorological officer at the station observes. The rain makers explained the reason why 

 

the shrines have remained out of bounds for women is that they are timid and may not 

 

brave the experiences of interacting with the ancestors during prediction process. They 

 

also noted that allowing women into the shrines may offend the ancestors hence spelling 

 

untold doom to lives of members of the clan. 
 

 

"Initially ladies never used to go to their shrines. But when Prof Maria 

Onyango came during her research, they had to perform rituals to appease their 

gods". 
 

So far, the rain makers confirmed that Prof. Maria Onyango has remained 

 

the only woman to have been allowed into the shrines for research purposes. They further 

 

insisted that the activity required high level of secrecy involving weather observations at 

 

strange hours of the night, therefore befitting men only. They argued that women could 

 

not be inducted as they married in and out of the clan. 

 

For decades, the Nganyi community traditional rain making has remained 

 

voluntary. The rain makers have remained self motivated but with the hard economic 

 

61 

Daystar University Repository

Library Archives Copy



 

 

times, the resident weather man, Bousted Mukolwe noted for them to remain committed a 

 

small stipend was required. Mukolwe observed that their work was involving, at times 

 

remaining awake throughout the night to make observations. He observed; 
 

 

"These guys have economic commitments they need to undertake. So to keep 

them focused in their trade, it's prudent for the government and even some donors to come 

in and pay them a stipend. Actually, they are playing a very crucial role in the area of 

climate change," 
 

On conservation measures, the rain makers vowed never to allow 

 

destruction  of  the  shrines  through  human  activities.  They  bragged  of  managing  to 

 

conserve the areas for over 100 years and will continue to do so to serve posterity. This is 

 

their response when asked if there will be time these shrines will be defiled through 

 

human activities: 
 

 

"Over our dead bodies. No! our shrines are surveyed and collectively 

owned by the community. No individual will whatsoever be allowed to carry out 

in any other activities that are unrelated to rain prediction. Our ancestors have 

been very stern with this and anyone attempting to go against this is instantly 

punished by the Gods and attracts a similar punishment to clan members. For 

example one time a newly married girl unknowingly ventured into the shrine and 

picked firewood. Defiance attracted a curse of pestilences to the clan until the 

culprit had to be identified and cleansed and currently all members (whether 

young and old) are guardians of these shrines for fear of reprisals from the gods". 
 

To further discourage strangers into the shrines, the gods visited un predicted acts 

 

such as heavy storms and hailstones that in their wake left destruction on households and 

 

food crops. Trees and other vegetation that gave in as a result of adverse weather or age 

 

were left to decay within the shrines and any attempt to harvest them was discouraged. 

 

Figurative language and metaphors were used to describe some of the activities in the 

 

shrines as mentioning their original names will be construed as an affront to the gods. 
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"........even if someone secretly fetched firewood from the shrines 
 

unpredicted torrential rains, accompanied with storms and hailstones (amakondi) 

figurative language meaning sheep, will occur bringing to our knowledge that a 

stranger strayed into the shrines. This called for immediate cleansing where a goat 

and a cockerel are slaughtered to appease the gods. This is to avoid such 

occurrences and a repeat of the act by the stranger." 
 

The rain makers reiterated that their activities are reinforced by research carried 

 

out in 2000 by the Inter Governmental Authority on Development (IGAD) where their 

 

activities were scientifically checked and confirmed to be more accurate compared to 

 

meteorological forecasts. It was after that exercise, the government decided to construct a 

 

meteorological station in the area to work hand in hand with the rain makers. 
 

 

"During the research it was established that our predictions were accurate 

compared to their knowledge but argued that we could not operate in isolation as 

our activities could not be covered in a wider area. They advised us to be 

brainstorming as two teams with similar intentions if concurrence was not evident 

in our predictions. But during these sessions our predictions have been carrying 

the day. For example meteorological predictions run like this "onset of rains will 

start this week" while ours go like this "onset of rains begin on Wednesday bla 

bla".... 
 

Alexander at al. (2011) observed that there has to be increased academic 

 

and scientific interest in traditional ecological knowledge (TEK) to create new reciprocal 

 

relationship with western science to facilitate a synthesis between the two worlds through 

 

dialogue.  Following  the  same  vein,  Ajani  et  al.  (2013)  therefore  recommended  the 

 

incorporation of indigenous knowledge into climate change policies for development and 

 

effective adaptation of measures that are cost effective, participatory and sustainable. 

 

Since activities of the rain makers were dependent on observation of changes in 

 

the environment, they could also carry out their predictions in areas away from their 

 

current position. 
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".......if moved to other places.....say Kitui and accorded opportunity to  
observe the environment, vegetation, birds and reptiles we shall definitely be able 

to predict weather patterns there and even in other parts of the country. Our 
science relies heavily in observing changes in the environment and this is 

everywhere..." 
 
 

 

To ensure continuity and conservation of their rain prediction systems, the elders 

 

through apprenticeship inducted their offspring into the activity. Those to be inducted 

 

were chosen basic on their family tree and their ability tested to adhere to the strict code 

 

of the community. Thieves, drunkards, witches and other wrong doers with the lineage 

 

were left out. The activity required discipline such as abstinence from sex and strict 

 

adherence  to observation timelines. According to Mukolwe community scouts remained 

 

alert to identify their successors. 
 

 

" ....it's very important that the Nganyi Community has kept on initiating 

young ones into the trade. That is why for almost a century now there has never 

been a gap. The moment one is identified and other attendant qualities are 

observed, they bring you on board and start teaching you on how to make 

predictions. They target boys who they believe will remain within the community 

for the rest of their lives. This has ensured continuity." 
 
 
 

 

The extend Anyole 101.2 FM had Integrated IK on Climate change in her 

 

programmes. 
 

 

Anyole 101.2 FM runs daily programmes highlighting weather updates from both 

 

the Nganyi rain makers. The rain makers operate from an office provided at the radio 

 

station where they compile their gathered day today weather updates. The department of 

 

meteorology  also  runs  a  weather  station  and  has  a  full  time  meteorological  officer 

 

deployed. 
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The presenters/ producers at the station noted that after receiving updates 

 

from both Nganyi and meteorology, they develop radio programmes and news updates 

 

using anecdotes from the two. Both the updates/ programmes are disseminated through 

 

the local dialect- olunyole. This ties with the EMCP model which highlights a closer 

 

interaction among environment, media and language. 
 

 

"After the Ik experts and meteorologists avail their information, we use 

both to develop weather updates for our audience. In instances where scientific 

updates are not clear we prefer IK as it has been confirmed to be accurate as their 

scientists are engaged in daily monitoring compared to meteorology. The updates 

are released through interactive forums such as call ins and designated weather 

radio programmes." 
 

The producers admitted to using more of indigenous knowledge from the 

 

Nganyi in their programming arguing that it was more accurate, reliable and timely 

 

compared to scientific knowledge. This was reinforced by the fact that the rain makers 

 

made their observations every day- (day and night) sharply deviating from the 

 

meteorological which was done occasionally. 
 

 

"We have not attempted to measure the percentages but roughly we can 

say, we use more of IK than SK. Let's put it at 60/ 40 basis. Why we tend to use 
more of IK is that the rain makers carry daily forecasts while meteorologists do 

their casts in intervals- weekly, fortnightly etc". 
 

The producers/presenters revealed that climate change programmes run 

 

every day to ensure that listeners tuning in are given running updates. Before bulletins 

 

and climate change programmes, intense consultations take place between the 

 

meteorological officer and the rain makers. 
 

 

"For example our weekly rota begins on Sunday or Monday? Our station 

basically informs farmers on What crops to plant, what types of animals to rare. 

Rains nowadays are very erratic due to climate change. Seven bulletins are run in 
a day (major bulletins) and we do hourly briefs. Apart from informing people 

about weather through the said bulletins we also have programmes running 3 
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times a week (Monday, Wednesday and Friday). First week from IK and the 
following Met interchangeably. Names of the programmes: Khusamule 

Programme _ Mid-morning show 12 – 1PM (Monday to Friday) Monday segment 
e.g weather programmes." 

 

At times the rain makers use figurative language which cannot be easily 

 

understood by the youthful generation. Climate change information relayed on radio, both 

 

IK and SK is therefore broken down into simpler language to be understood by all. This 

 

is done by the producers who have been trained in understanding the jargon surrounding 

 

both IK and SK. The rain makers also simplify to the presenters the figurative language 

 

they use in their prediction process. 
 

 

"We use figurative Kinyore to explain scientific weather jargons which is 
easily understood by our audience........eg..... "Amakondi Ketsa 
okhuchendakho"...... "We shall be visited by a herd of sheep"..........meaning it  
will rain accompanied with hailstones"."The Morning show is very important and 

IK experts give this information on daily basis, and apparently most people need it 
early morning". 

 

The producers/ presenters reveal that in cases where conflict exists between IK 

 

and SK, IK takes precedence. "IK takes precedence because it's at least accurate and 

 

forecasts are availed daily". The Meteorological officer in charge Mr. Bousted Mukolwe 

 

corroborates the same. He says discussions to agree on the way forward when two 

 

knowledge's conflict are done through brainstorming sessions. The elders table how they 

 

arrived at their predictions and observations made in relation to the availed scientific 

 

data. 
 

 

"In most cases Scientific knowledge comes with errors for example when 

you read the temperature as 26.3 and report as 23.6 during transmission in science 

a decimal parity will change a lot of things". 
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He noted that compared to Scientific Knowledge, Indigenous Knowledge was 

 

more accurate, but in cases where the rain makers missed their forecast (since they are 

 

done at night) scientific Knowledge is used. But he reiterated that: 
 

 

" most of the time IK is more accurate than Meteorological knowledge". 
The accuracy of IK is derived from the fact that observations and forecasts are 

done on a daily basis. 
 

IK has been known to play a key role in climate change adaptation as observed by 

 

Kipkorir, Mugalavai and Songok (2011). Through rainfall prediction food production, 

 

climate change adaptation and food security is achieved. Therefore, the Anyole FM bias 

 

on indigenous knowledge reinforces arguments by Ogallo (2010) that communities invest 

 

huge trust in their own weather prediction mechanisms. 
 

 

Integration of IK and SK in Anyole FM's programmes 
 

 

The Anyole 101.2 Fm radio producers and presenters reiterated that they heavily 

 

rely on indigenous knowledge to produce and present their weather programmes. They 

 

pointed out that the rain makers availed their observations on a daily basis making it more 

 

reliable.  Further,  researches  carried  out  by  bodies  such  as  the  Inter  Governmental 

 

Authority on Development (IGAD) confirmed the efficacy of this traditional knowledge. 
 

 

"After the IK experts and meteorologists avail their information, a 

discourse is generated and a way forward found. We often share to ensure we 

develop accurate and dependable radio weather updates to our audiences. In 

instances where scientific updates are not clear we prefer IK as its accurate as it is 

availed on a daily basis. And then through interactive forums e.g call ins and 

programmes we inform the audience." 

 

The integrated information is therefore relayed through her programmes such as 

 

khubusianje (wake-up call), Khusamule (lets work), abaraka (youth) and esitioli 

 

(discussions and greetings). The programmes are presented in the Kinyore local dialect. 
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An informed population on weather matters is able to know when to plant short 

 

maturing crops, cereals, intercropping, horticulture, multi cropping and crop rotation 

 

hence beating the vagaries of climate change. 

 

The integration of Nganyi/ Met knowledge has also built a vibrant 

relationship with the community. "And as staff we know so much on the use of 

scientific equipment. The Ik and Met has helped the station to build a good 

relationship with the locals. Many a times we receive call ins of what to do “we 

plant or wait” 
 

The producers also invite the meteorological officer , a Nganyi member and an 

 

agricultural officer once a week to advise farmers on types of crops to be planted in 

 

certain  weather  conditions.  The  Nganyi  member  gives  weather  forecasts  while  the 

 

agricultural officer advises on the crops best suited for the weather announced. This is 

 

aimed to equip farmers with knowledge to plant crops that besides ensuring food security 

 

conform with changing weather patterns. 

 

Further,  according to Bousted  Mukolwe, (meteorological officer), the  Nganyi 

 

people have a tree in every shrine that acts as a lightening arrestor intended to protect the 

 

community from the effects of climate change.  They also offer to plant the tree in 

 

compounds  of  willing  villagers  to  enhance  the  same.  Esipisu  (2012)  reiterated  that 

 

combining natural observation with modern science can build a strong climate change 

 

base and intelligence that could establish data accessible to subsistence farming 

 

communities through mobile telephony or community radios. 

 

The producers/ presenters also observed that the station's use of the local 

 

language, (kinyore) in the broadcasts has easily endeared the local community to their 

 

services. 

 

"......  the  use  of  Kinyore  language  in  our  broadcasts  has  assisted  in  
effective communication to our audience and has been easy for us to communicate 
climate change messages. Majority of our audience understand and 
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speak the language. We relay direct from the rain makers avoiding translations 
that more than often distort meaning..." 

 

Language played a crucial role among the three constructs highlighted by the 

ecological model of communication process. Other fundamental constructs are media and 

message. In the study Anyole FM plays a central role as the media and while a 

combination of indigenous knowledge and scientific knowledge on climate change forms 

the crucial message. The producers ensures authenticity of the message to ensure the 

audience is not fed with misleading information. 

 
''........we  have  administrative  checks  and  balances  to  ensure  that  the  

message that goes through our waves is authentic. Our final bulletins are 
documents born out of intense consultations between the two sets of knowledge 
experts". 

 

Though Anyole FM played a crucial role in disseminating climate change 

information it has been limited by a weak signal to areas outside the 30 square kilometer 

radius. This has disadvantaged other Luhya speakers in the areas lacking the coverage 

from accessing this information. The presenters pointed out that some listeners in their 

interaction segments complain of the poor coverage and express their willingness to 

access the station's climate change programmes. 

 

Summary of Key Findings 

 

The study established that indigenous knowledge on climate change used by the 

Nganyi community was more accurate in predicting weather changes compared to 

scientific forecasts. 

 
The majority of respondents tuned to Anyole Fm majorly for information on 

climate change. The information assisted them in planning their farming circles as well as 

develop climate change adaptation strategies 
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Similarly, the majority of the respondents who tuned Anyole FM were Women 

and that Anyole Fm heavily preferred more use of indigenous knowledge to scientific 

knowledge for production of her climate change programmes. 

 
The rain makers (Nganyi community) provided their services on voluntary basis 

and that the Anyole FM signal was not clear in some remote parts of the sub county. The 

use of local language played a crucial role in retaining listenership. 

 
. 

 

Summary 

 

This chapter presented data, analyzed it and then delved into an interpretation of 

the same. Data was presented in form of charts and tables through descriptive statistics. 

SPSS version 21 was used in the process of organizing and the analysis of the data 

collected. The next chapter gives the discussion of the findings, recommendations and 

conclusions of the study. 
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CHAPTER FIVE 

 

DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS 

 

Introduction 

 

This chapter presents the discussion of the findings of the study and linking the 

objectives to the literature review, giving conclusions and recommendations. The study 

besides the three key objectives established that majority of the residents (68.2%) tuned to 

Anyole 101.2 Fm for weather updates with 98.7 % confirming that the updates played a 

crucial role in assisting them plan their farming circles. It was also established that 

majority of those who tuned in were women and this could be attributed to the Banyore 

customs that dedicated subsistence and kitchen farm farming majorly to women. 

 

Discussion OF Key Findings 

 

Indigenous Knowledge on Climate Change Used by the Nganyi Community 

 

The objective's intention was to identify specific natural activities in the 

atmosphere, animals, birds, vegetation and reptiles used for observation purposes by the 

Nganyi community to predict certain changes in weather patterns. Besides, the rain 

makers use shrines (special monitoring, observation and prediction areas) which are 

heavily endowed with the flora and fauna. In the heavily protected shrines, the elders 

consulted with their God of rain (Ogallo, et al, 2013), making observations similar to that 

in modern day meteorological stations. 

 
The rain makers also observed characteristics of stars, moon, winds, cloud 

position, types and movements and patterns of lightning. Specific trees, animals, reptiles, 

insects, amphibians and birds also played a critical role in weather prediction by the rain 

makers. Characteristics of trees such as fig tree, mahogany, flame tree were observed. 
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Trees such as the flame tree accumulated water in their pods. A closer observation of the 

levels of water in the pods would assist the rain makers predict amounts of rain expected. 

Others, were observed through their flowering and shading off characteristics. 

 
Appearance of locusts (tsisiche), indicated onset of dry spells and poor harvests as 

they destroyed vegetation. Migratory patterns of birds (amanyonyi) also assisted the rain 

makers to predict rain. Birds, such as doves (amakhulwi) are driven by dry winds across 

tropics depending on the envisaged weather patterns (Ogallo, et al, 2013). 

 
Movement of vultures signified onset of dry spells as they fed on carcasses. Other 

birds playing a crucial role in rain prediction include quail (isindu). Quails preferred 

moderate weather conditions, not very wet and not very dry. Their presence could also be 

matched with the flowering of cereals. Eagles (esikhokhotole) are predators and only 

emerged if they missed food in their environments. Their presence indicated a dry spell, 

while ducks enjoyed wet weather. Characteristics of ducks played a crucial role in 

predicting commencement of seasonal rains, drought and floods. 

 
Characteristics of amphibians, reptiles and snakes also assisted the rain makers 

predict changing weather patterns. During dry seasons snakes moved from their hide outs 

to human settled areas to look for water. So sighting of snakes in human settlements 

indicated a dry spell. They moved back to their original habitats during onset of rains. The 

croaking and movement of frogs and toads assisted predict on whether the onset of rains/ 

drought was closer. Toads and frogs love water, so their croaking signaled onset of rains. 

Frogs hibernated during dry seasons hiding under rocks, tree roots and earth crevices. 

Removal of outer scales by snakes indicated a closer onset of rains after a dry 
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spell signaling farmers to prepare their farms for planting. Cock roaches multiplied during 

wet seasons and vanished in dry seasons. 

 

Spiders (olububi) established cobwebs when rains are around the corner. If the 

webs spread towards the direction of winds, it signaled onset of rains and a projected 

bounty harvest, ants and crickets also assisted rain makers make predictions (Ogallo, et al, 

2013). Ants spotted freighting food into the hideout signaled onset of dry weather. They 

store food in anticipation of the dry weather where their feeds may e scarce. The rain 

makers reveal that ants and other crawling insects are the most sensitive to atmospheric 

changes and tend to respond quickly. 

 
This, therefore explains the influence the Nganyi rainfall forecasting experts has 

on the community members that rely on their skill. For generations, the Nganyi 

community has been able to apply indigenous knowledge in correctly predicting floods, 

droughts and associated famines that have ravaged the area in the past. 

 
The community has managed to develop and build up skill and knowledge base 

that has helped them scrutinize the environment for appropriate signs of rainfall. Their 

indigenous knowledge has been crucial in promoting agriculture, enhancing food security 

and developing early climate change risk warning systems. The reason why (Soni, 2007), 

underscores the immense contribution of indigenous knowledge to a wide range of sectors 

that include agriculture, health, biology, irrigation and water conservation in resource 

management. 

 
Ogallo et al. (2013), however singled out the Nganyi rain makers as a living 

example of communities still exploiting their indigenous knowledge in climate risk 

management. The community, has kept a wide range of biodiversity used in 
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environmental monitoring and rainfall prediction. The ecological model of 

communication process underscores how human beings made sense out of the 

environment they inhabited enabling them to predict future occurrences. It highlights a 

strong interaction of environment (ecology) on one hand and constructs such as media, 

language and message on the other hand. 

 
The Extend that Anyole FM Integrated Indigenous Knowledge on Climate Change 

in its Programmes 

 
The objective's intention was to establish the extend Anyole Fm radio has 

integrated indigenous knowledge on climate change in its programmes. It was established 

that the producers prefer using more of indigenous knowledge in their programmes 

compared to meteorological information. This was attributed to the perceived accuracy of 

indigenous knowledge and its reliability thus availability on a daily basis. 

 
The producers revealed that the rain makers made daily observations on the 

environment compared to their meteorological counterparts who did it periodically-

weekly or sought to keep certain trends. The meteorological officer concurred, arguing 

that mathematical errors and approximations made scientific knowledge less accurate 

compared to the indigenous knowledge. 

 
The only disadvantage with indigenous knowledge, they noted was that it could 

not cover a large area- such that predictions made could only make sense to the people 

living in a given geographical area, such as Emuhaya. One of the producers estimated the 

extend to be around 60% indicating the crucial role indigenous knowledge played in the 

production of climate change programmes in Anyole Fm radio station as corroborated by 

Onrubia (2015). This and the mother tongue language broadcasts seem to be endearing 
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most listeners. Use of more of indigenous knowledge and the local language has assisted 

the audience identify with the message and station. 

 
The ecological model of communication process places language as one of the key 

fundamental constructs that facilitates a strong interaction between message and media on 

one hand and ecology (environment) on the other. Choice of language and its effective 

use dictates how the massage will be packaged and disseminated facilitating easier and 

quicker communication. 

 
How Anyole FM Integrated IK and SK on Climate Change in her Programming to 

Facilitate the Process of Climate Change Adaptation 

 
After collection of weather observations, the Nganyi rain makers and the 

meteorology officer held a healthy consultative discourse. It is through this discourse that 

the findings are tabled and discussed. Weaknesses of each are identified and a middle 

ground is arrived at which is now given to the producers and presenters to disseminate. As 

a result accurate, dependable and corroborated climate change information is shared out to 

the public strengthening coping and adaptation strategies. 

 
At points where differences appeared deep, the meteorology officer confirmed that 

in such consultation, indigenous knowledge was allowed to take precedence as the rain 

makers were thorough as they made observations on a daily basis pointing to the 

dependability of this knowledge. This sharing of knowledge is crucial as noted by Keenan 

(undated) and Ajani et al, (2013). 

 
Though indigenous knowledge played a significant role in climate change 

adaptation, studies point that it cannot stand on its own, hence integration with scientific 

knowledge (Kipkorir et al., 2011). Further, the ecological model of communication 
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process highlights human interaction with the ecological process around to discover 

weather changes. 

 

Conclusions 

 

It was established that the majority of the respondents tuned in to Anyole radio 

(68%) indicating that Anyole FM was the widely listened to channel of communication. 

This could be attributed to the accessibility of the radio in terms of cost and the advent of 

mobile phones which allowed more people to tune in as they went about other businesses. 

The findings further indicate that 98% of the respondents tuned in to this radio 

specifically to receive weather updates underlining the importance of the community 

radio in providing climate change information that forms the basis for the community to 

develop adaptation and mitigation strategies. 

 

The radio also attracted more listeners following its use of the local dialect and at 

same time integrating the Nganyi knowledge on climate change with scientific knowledge 

simplifying understanding of meteorological information. The respondents firmly 

confirmed that it was through such updates they planned their crop planting circles 

developing climate change adaptation strategies. 

 
At 56%, women tuned in to the radio to receive weather updates against 43% men, 

a strong indication that among the Banyore community women seem to play a central in 

the Banyore community in ensuring house hold food security measures and climate 

change adaptation strategies. Furthermore, in view of the corresponding difficult 

economic times, the sustainability of the prediction process by members of the Nganyi 

community may face difficulties as they may not serve on voluntary basis for eternity. 

From the foregoing therefore, it's evident that integrating indigenous knowledge with 
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scientific knowledge will play a crucial role in effectively disseminating climate change 

information. 

 

Recommendations 

 

From the findings the researcher made the following recommendations; 

 

Policy should be developed by the Meteorological department to ensure integration of 

indigenous knowledge and scientific Knowledge on climate change to ensure 

development of effective climate change adaptation strategies. 

 
Coverage of Anyole FM signal should be enhanced to be clearly audible in remote 

areas it's still erratic to reach more listeners for education and information on climate 

change adaptation. 

 
The Nganyi rain makers should be encouraged to mainstream gender into their 

activities. They should also be motivated through provision of stipends and empowered to 

expand their activities far and wide. 

 
Indigenous knowledge on climate change should be integrated into the 

meteorology study syllabus in the universities. 

 
A national repository of indigenous knowledge on climate change that would 

serve as a future reference point should be established. Similarly, conservation laws that 

would allow national protection of the Nganyi prediction shrines should be enacted. 

 

Recommendations for Further Research 

 

From the findings of this research, the researcher proposes further studies on the; 

The viability of the Nganyi rain makers covering a larger area, preferably 

 
regions/counties and country. 
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During the interviews the researcher established that funding of community radios 

was a problem. Further studies should be carried out on how community radio stations 

with a bias on climate change could be funded either from the national government or 

Nongovernmental organizations (NGO's) without necessarily influencing their editorial 

policies. 

 
Findings further revealed that use of local language played a crucial role in the 

receivership of Anyole programmes, therefore the study proposes a further research to 

establish the tenability of the local language in view of increasing literacy levels and a 

swelling youthful population. 
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APPENDICES 

 

Appendix A: Interview Guide 

 

My name is Stephen Ingabo, Admission number 14-2450 from Daystar 

University, a Masters degree student in Development Communication. As part of the 

requirements for the course, I have come to find out how your indigenous knowledge in 

climate change has been incorporated with scientific (meteorological) knowledge. This is 

purely an a academic study and I am here on my own volition. 

 

I am hoping that the findings will help everyone interested in useful contribution 

of our knowledge and also put your voice out there. This is a voluntary participation and 

if you are happy to participate let me see by a show of hands. Those of us who can write, I 

shall ask you to kindly sign to say you understand the purpose of this research and are 

willing to participate. If you cannot write, you may raise your hand or give your verbal 

consent and it will be recorded. 
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a) Rain Makers 

 
1. Can you tell us the history of Nganyi indigenous rain makers? 

 

2. How does trees (vegetation), amphibians, birds and reptiles assist you predict 
rain ?  

3. A part from these what other areas do you look for to assist in prediction? 

 
4. How is this rain making knowledge acquired? 

 
5. What implements/ equipment do you use in shrines for weather prediction? 

 

6. How are these implements/ equipments/shrines preserved for future use. 

Producers  
1. Can you tell us the process involved in producing your weather programmes? 

 

2. How necessary is the integration of IK and meteorological weather reports in 

your programmes? 

 
3. Has this integration enhanced consumption of climate change information in 

any way? if yes, how and why? 

 
4. How often do you run climate change programmes on your radio? 

 

6. And how are they received by listeners? 

 
b) Meteorological staff 

 

1. Kindly can you tell us your relationship with the Nganyi rain makers? 

 

2.Why do you find it appropriate to integrate IK with your meteorological  Information? 

 

3. As you prepare for scientific forecasts do you consult with the rainmakers? and why? 

 
4. At what point do you reconcile indigenous knowledge with scientific (meteorological)? 

 
5. Perhaps are there any challenges while doing this?if yes what are they? 
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    Appendix B: Questionnaire    

   Questionnaire for radio callers    

1. Age 
 

20-30 
 

31-40 
 

41-50 
 

51-60 
 

60& above.      
           

 
 

 

2. Gender  Female  Male 
     

 
 

 

3. How many times do you can Anyole FM per day?  

once twice thrice four times many times  
 
 
 
 

4. For how long have you been calling?   

1-6 months 7-12 months 13-18 months 19-24 months  
 
 
 
 

5. How did you learn about indigenous rain making? 
 

Anyole fm  peers   parents  other media  
 
 

 

6. How did you learn about scientific (meteorological) weather? 
 

Media 
 

school 
 

peers    
 
 

 

7. Why do you call Anyole Fm?   

weather updates salaams & music News Fun  
 
 
 
 

8. The Anyole Fm weather updates help me plan my farming circle 
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strongly agree   agree  strongly disagree  strongly agree 
         

disagree         
 
 
 

 

9. The integration of indigenous rain prediction knowledge and scientific makes Anyole 

fm broadcasts unique 

strongly agree  agree  Disagree  strongly disagree 
 
 
 
 
 

10. Anyole Fm weather updates have made us develop climat change adaptation 

strategies 

 

strongly agree  agree  disagree  strongly agree 
       

 
 

 

End 
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Appendix C : Guidelines for Translators 

 

To be read and signed by all translators 

 

Objective  
Your translation will be read and used by many people in the academic circles. Poor 
translation will hinder the presentation of the true picture of things causing a great deal of 

damage to this study. Your objective should be to supply an accurate, clear and well-
presented translation. The guidelines that follow have been drawn up to make your work 

conform to the highest possible quality standards. 

 

Expectations/tasks  
a) Before starting work, ensure you are dressed appropriately, be time conscious and 

exhibit respect while talking to people. Use polite language at all times and do not 

interrupt a speaker until they have finalized their thoughts.  
b) Ensure that you have pen and paper and any other material supplied to you by the 

researcher.  
c) Research materials and/documents must not leave your secure location. It is your 

legal obligation to guarantee their confidentiality and safety at all times.  
d) Before starting the actual translation, the first step is to listen to the entire 

interview to the end and ensure that you understand every word. In case you don’t 
understand any bits of the interview please replay it and discuss among yourselves 

to ensure that a proper translation is achieved. You are free to contact the 

researcher, if necessary. Actual typing or writing must start only after you are sure 

you have mastered the whole interview. Doing a first listening through the 

interview will allow you to do a better and faster translation.  
e) Translation must be done in the order of the interview. Your objective is to 

provide translation and not to alter the remarks or thoughts of the participants to 

improve them. Please translate word for word, pauses, exclamations, etc.  
f) Proofread your completed work and hand over to the researcher.  
g) Hand over all drafts, copies, documents and tapes to the researcher who will then 

decide what to do with them. No document/material should be left lying around 

and in your custody. 
 

h) Remain available for any changes or corrections that may be suggested by the 

researcher. 

 
Translator’s Name______________________________________________ 

 
Signature_____________________________________________________ 

 
Date_________________________________________________________ 
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Appendix D: Research Permit 
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