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Abstract: Local and indigenous knowledge has been found to be important in fostering resilience to climate
change. Therefore, the study undertook to examine how the Lozi people of the Barotse Floodplain of Western
Province of Zambia apply their local and indigenous knowledge to adapt to and mitigate the effects of climate
change. The study used qualitative research methods, particularly the phenomenological research design, to
investigate the lived experiences of climate change among the Lozi people. Fifty-two purposively selected
participants from nine cluster villages in the floodplain shared their insights, stories, and experiences on the
subject. The findings show that the main adaptation strategy used by the Lozi people to adapt to climate
change is relocation to the upper land during floods. Furthermore, many activities are undertaken, such as
crop diversification, winter farming, and planting drought-resistant crops. It can be conclude that the local
and indigenous knowledge of the Lozi people could, to some extent, be used to adapt to and mitigate the
effects of climate change effectively. This knowledge can help fill the gap by integrating it into the
development plans and implementation of climate change initiatives. Therefore, integrating local, indigenous
and modern knowledge provides a holistic approach to adapt to the changes in climate.
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1. BACKGROUND

Human-induced climate change is a pressing global issue that demands immediate attention and
action(IPCC, 2022; Kalantary, 2010).1t is possibly the most significant environmental challenge of our
time and poses serious dangers to sustainable development in the world, particularly in Zambia. The
challenges of climate change are substantial, mainly in the developing countries where there is high
reliance on climate-sensitive natural resource sectors for livelihoods, incomes and food
security(Ambukege & Sakala, 2017).1ts far-reaching consequences are becoming increasingly evident,
posing significant challenges to the stability and well-being of nations around the world, including
Zambia(Thurlow, Zhu, & Diao, 2012). The effects of climate change, among which are shifting
rainfall patterns, prolonged droughts, and unpredictable floods, have disrupted agricultural
productivity, and are leading to food insecurity, economic instability, and increased poverty levels in
Zambia. According to Ambukege and Sakala (2017), climate change also affects other sectors of the
economy such as water and energy, health, tourism and natural resources as well as infrastructure
throughout Zambia. These effects are also present in the Barotse Floodplain area of western Zambia,
which is the site of the current study.

Climate change refers to the long-term shifts in temperatures and weather patterns of the globe
(United Nations, 2023). The shifts may be brought about by natural causes, e.g., changes in the sun’s
activity or large volcanic eruptions or by anthropogenic activities which pump greenhouse gases into
the atmosphere. Burning of fossil fuels, particularly coal, generates greenhouse gas emissions that act
like a blanket that traps the sun’s heat and causes rising temperatures. The average temperature of the
Earth’s surface is now about 1.1° C warmer than it was in the late 1800s (before the industrial
revolution) and warmer than at any time in the last 100,000 years (Smith et al., 2018). According to
Smith et al. (2018), human-induced global warming is presently increasing at a rate of 0.2°C per
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decade. The consequences of climate change include, among many things, intense droughts, flooding,
water scarcity, severe fires, rising sea levels, melting polar ice, catastrophic storms, and declining
biological diversity.

Adaptation, on the other hand, is a social response to human and environmental vulnerability (Flint,
2008). For the European Commission, adaption is taking action to adjust to the present and future
impacts of climate change. The United Nations Framework Convention on Climate Change
(UNFCCC) defines adaption as:

... Adjustments in ecological, social or economic systems in response to actual or expected
climatic stimuli and their effects. It refers to changes in processes, practices and structures to
moderate potential damages or to benefit from opportunities associated with climate change. In
simple terms, countries and communities need to develop adaptation solutions and implement
actions to respond to current and future climate change impacts.

The National Aeronautics and Space Administration (NASA) explains that the goal of adaptation is to
reduce risks from the harmful effects of climate change, like more intense extreme weather events, or
food insecurity. It also includes making the most of any potential beneficial opportunities associated
with climate change, for example, longer growing seasons or increased yields in some regions. A
community’s adaptive capacity can be improved by investing in knowledge and information (Janssen
& Ostrom, 2006; Lemos, Boyd, Tompkins, Osbahr, & Liverman, 2007).At regional and global levels,
climate change mitigation means reducing the net release of greenhouse gas emissions that are
warming the earth(Organisation for Economic Co-operation and Development, 2008).

Among the many ways to adapt to and mitigate the effects of climate change is to revisit the local and
indigenous knowledge communities possess. According to Kasali (2011), indigenous knowledge is
knowledge acquired and accumulated by communities and societies over generations and centuries by
word of mouth and other socialisation processes(Mapedza et al., 2022; Milupi et al., 2019; Osunade,
1994; Warren, 1992). It covers all aspects of human life and is derived from the experiences of people
within their environment, leading to the development of technologies, skills, and beliefs that are
applied in various livelihood strategies, such as agriculture, medicine, and management of climatic
hazards Trogrli¢ et al.(2019). Flavier, De Jesus, and Navarro (1995)and Membele, Naidu, and
Mutanga (2022b) argue that indigenous knowledge is dynamic and not static as it changes due to the
community’s creativity and experimentation interwoven with knowledge from the outside.

Local knowledge is the knowledge that is possessed by people in a community as a result of living in
a place for a considerable period (Membele, Naidu, & Mutanga, 2022c). Indigenous knowledge
continues to be helpful in weather forecasting and prediction (Zuma-Netshiukhwi, Stigter, & Walker,
2013), flood prediction (UNEP, 2008), disaster preparedness (Maferetlhane, 2013) and information
sharing (Muyambo, Bahta, & Jordaan, 2017). Mavhura, Manyena, Collins, and Manatsa (2013) and
Membele et al. (2022c) argue that indigenous knowledge fosters participation and helps communities
deal with challenges in their local context.

The local knowledge is intertwined in the practices, institutions and relationships within a particular
community (Ngwese, Saito, Sato, Boafo, & Jasaw, 2018). According to Amoako (2015) and Membele
et al. (2022b) local knowledge helps to improve people's adaptive capacity and resilience to climate
change. This is because it helps communities to understand the factors that cause damages caused by
floods as well as their vulnerability to flood hazards (Mavhura et al., 2013; Membele, Naidu, &
Mutanga, 2023; Musungu, Motala, & Smit, 2012).However, some practitioners in Africa have often
despised local and indigenous knowledge because it is undocumented and cannot be scientifically
validated (Dube & Munsaka, 2018; Kasei, Kalanda-Joshua, & Benefor, 2019). However, Chanza and
De Wit (2016) and Membele, Naidu, and Mutanga (2022a) contend that local and indigenous
knowledge should not be ignored in efforts aimed at adapting to climate change in a particular
geographical area. It is for this reason that the United Nations Office for Disaster Risk Reduction
(UNISDR), the World Conference on Disaster Reduction and the Sendai Framework for Disaster Risk
Reduction 2015-2030 called for the use of indigenous knowledge as it is important in protecting
people at risk of the effects of climate change(UNDRR, 2005).
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Many studies have been done on the use of indigenous knowledge to resolve environmental problems.
Some areas of research interest have been soil erosion, rangeland degradation, desertification, climate
change, and community-based natural resources management (Namafe & Chileshe, 2013; Mapedza et
al., 2022). According to Mapedza et al., some research approaches have sought to problematise
indigenous knowledge while other researchers have argued that indigenous knowledge offers a new
methodological approach to engaging rural communities as citizens in their development trajectory.
Mapedza et al., Sillitoe (1998) and Davis (2005) argue that by engaging indigenous knowledge, we
will be better positioned to have environmentally appropriate and socially just development outcomes.
With the advent of climate change and its effects, the use of local and indigenous knowledge cannot
be over-emphasized especially in the Borotse Floodplain.

The Barotse Floodplain is one of the natural environments severely impacted by climate change. It is
located in the Western Province of Zambia, astride the Zambezi River, and is domiciled by the Lozi-
speaking people, described by Namafe and Chileshe (2013) as the ‘water people’ because of their
affinity with water. Over the centuries, the Lozi people have been able to adapt to their environment
through the invention of different customs and traditions as well as life skills that are still part of their
daily lives(Milupi, Moonga, & Chileshe, 2020).As a result, they have been able to maintain and
sustain their indigenous practices of cultural traditions that have existed for centuries (Neeta, 2016).

One of the traditions that the Lozi people still have, and which has helped in the conservation of
natural resources in the area, is a strong establishment of traditional leadership which runs side-by-
side and complements the national governance system. The Barotse Royal Establishment (BRE),
headed by the Litunga (King) is responsible for the management of natural resources (Neeta, 2016).
Below the Litunga are senior chiefs who are responsible for education, agriculture, and management
of floods, among other responsibilities (Mapedza et al., 2022). The annually held Kuomboka
ceremony, which involves the King and his people relocating to higher ground when the plains flood,
is another enduring practice that the Lozi people have used to adapt to an environment which is prone
to unpredictable fluctuations in weather patterns.

In terms of agriculture, to adapt to the environment, the Lozi people have developed eight different
cultivation systems that were designed to take advantage of the floodplain environment, such as a
variety of soil types, anthills, forests, thickets, and a continuous supply of moisture from the
floodplain. These garden types are used to grow a variety of crops such as bulrush millet, maize,
cassava, sweet potatoes, pulses, fruit trees, sugar cane, tobacco, and vegetables allyear round.
Furthermore, the Lozi people have applied indigenous knowledge to their traditional fishing methods,
and the hunting of wild animals and birds. They know when to catch fish and when to impose a fish
ban, when to catch birds and when to allow the birds to breed, and when to hunt for animals and when
not To (Milupi et al., 2020).

Neeta (2016)posits that another important feature of the traditional practices of the Lozi people are
canals which have been in existence on the plain for many years. The over 3,000 canals still serve
multiple uses, including navigation, drainage, fishing, and irrigation. According to Neeta, the canals
serve as the nerve centre of the people’s socio-economic livelihoods.

Specifically on climate, a study by Mapedza et al. (2022) noted that there are several important local
knowledge systems employed by the Lozi people that are early warning systems based on
observations of weather, water level and landscape, and animal behaviour, which are widely
disseminated through a specific communication network.

The Lozi people have a long history of successfully adapting to their environment and acquiring
valuable indigenous knowledge that helps them in navigating changes and challenges within it.
However, there was a need to conduct a comprehensive analysis of the current methods of climate
change adaptation and mitigation in the Floodplain and to contribute to the growing body of
knowledge on the effects of climate change in the Barotse Floodplain. Therefore, the first objective of
this study was to identify the climate change-related events in the area and their effects. The second
objective was to describe specific local and indigenous knowledge-based practices employed by
communities living on the Floodplain to adapt to and mitigate the effects of climate change.
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2. STUDY AREA

The study area is the Barotse Floodplain, which is in the Western Province of Zambia, as shown in
Figure 1.
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Figurel. The location of Mongu and the Barotse Floodplain in Western Province.

The Barotse Floodplain is also known as the Bulozi Plain, Lyondo, or Zambezi Floodplain(Milupi et
al., 2019). It is a vast wetland located in the upper Zambezi River Basin in the Western Province of
Zambia (Zimba et al., 2018).With a total of approximately 250,000 people, the floodplain spans
approximately 5,500 km?, with a maximum flooded area of around 10, 750 km?. The ecological region
is relatively flat and stretches from Lukulu to Senanga, covering a distance of approximately 230 km
and a width of about 30 km, making it the second largest wetland in Zambia, after the Bangweulu
Swamps (Xueliang, Haile, Magidi, Mapedza, & Nhamo, 2017).

The coordinates of the region are 15°40'0"S and 24°10'0"E (K. Banda et al., 2023).The area supports a
diverse array of flora and fauna, including fish, birds, and reptiles. The rainy season lasts from
October to April, with the wettest months being December and January. The flood season occurs from
February to May, with peak water levels occurring in April and beginning to recede from May to July.
During November, when water levels are at their lowest, the region still contains many lagoons,
swamps, and channels (Milupi et al., 2019).

According to Banda, Banda, Sakala, Chomba, and Nyambe (2023) the Barotse Floodplain has
experienced some considerable land use change over the past years. It has also experienced reduced
rainfall with the lowest being 571.7mm in 2015 and the highest being 1,579 mm in 2008. The
floodplain has an average rainfall of 879.6.

The selection of the Barotse Floodplain as the research area was driven by its exceptional
vulnerability to the impacts of climate change. Neeta (2016)explains that the Barotse Floodplain is
one of the most vulnerable physical environments in Zambia. The region’s climate has become
increasingly variable and unpredictable, with changes in rainfall patterns and extreme weather events
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such as droughts and floods becoming more frequent. Consequently, the livelihoods of the people in
the area have been affected, and their ability to adapt to these changes is crucial (Flint, 2008).
Therefore, the overarching goal is to identify strategies that can be most effectively employed to
mitigate the profound consequences of climate change in this particularly vulnerable region. The
strategies may include those that the local people have used over a long period of time. For example,
the region is renowned for the outstanding indigenous technical systems of food production (Kasali,
2011). This makes it a perfect research environment for the investigation of their applicability in the
context of climate change.

3. METHODOLOGY

The study used qualitative research methods, particularly the phenomenological research design to
collect data. The approach was employed because it enabled the researchers to have an in-depth
understanding of and gain significant insights into the significance of the local and indigenous
knowledge among the people living in the floodplain. Before going into the field, the researchers
conducted an extensive review of the literature, focusing on local and indigenous knowledge as well
as past research within the Barotse Floodplain. The prior information obtained through this method
was useful for making decisions about what needed to be done in the field. In the field, primary data
was collected primarily using face-to-face interviews. Fifty-two purposively selected participants
from nine cluster villages in the floodplain were interviewed; the villages were carefully selected by
an Induna (elder) from the Litunga’s palace and only people deemed to be knowledgeable in local and
indigenous knowledge were interviewed. The villages were llyala, Sifwambai, Ljyeno, Namikelako,
Indoo, Siwito, Lealui, and Masheye. The research looked at how local people identified climate
change-related events, and how the communities in the floodplain adapted to and mitigated the effects
of climate change.

4. RESULTS
4.1. Identification of Climate Change-Related Events

The respondents were asked to identify climate change-related events that took place in their area.
This question was important because understanding climate change-related events may help people
prepare for exigencies that may occur in their local environment. The responses are shown in Table 1.

Tablel. Identification of climate change related events.

s/n Climate related events in the area

1. | Increase in atmospheric temperature (to about 40° C) leading to excessive heat in the plains.
2 Floods

3. | Reduction in precipitation and increase in dry spells

5. | Unexpected changes in seasons and their durations; unpredictable rainfall patterns

6. | Reduction in food production, food insecurity, water supply, and income
7

8

9

Outbreak and increase in livestock diseases and heat stress in livestock

Depletion and extinction of some species of plants, insects, fish, and animals.

Erosion of indigenous cultural and social life of the Lozi people, suspension of the annual traditional
Kuomboka ceremony due to insufficient water in the plains in recent years

10. | Forces people to have two homes, one in the plains and another one on the upland

11. | Has brought waterborne diseases (e.g., diarrhea) and malaria in human beings

12. | Destruction of buildings and infrastructure

The interviews conducted reveal a wide array of effects resulting from the impact of climate change
on the Barotse Floodplain. These effects can be divided into climatic (drought, floods, increased
temperature/excessive heat, variable length of seasons), environmental (depletion/extinction of plant
and animal species, waterborne diseases), socio-economic (reduction in food production/income,
erosion of indigenous culture, cancellation of cultural activities, people forced to have two homes and
destruction of homes and infrastructure).

4.2.Using Local and Indigenous Knowledge to Adapt to and Mitigate the Effects of Climate
Change

The respondents were also asked to state how they used local and indigenous knowledge to adapt to
and mitigate the effects of climate change. Table 2 shows the responses that the respondents provided.
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Table2. Responses on mitigation and adaption to climate change.

s/n | Adaptation Climate-change related event
1. | Developing innovative water-harvesting and | To control water levels during the flood season,
management techniques (e.g., small-scale dams, | prevent excessive flooding of agricultural fields

bunds, and ditches) to capture and store water. and minimize erosion.
2. | Developing skillful water management systems | To help manage flood-waters, regulate the flow of
(e.g., canals, dykes, and channels). water to crop fields, and minimise soil erosion.

3. | Developing indigenous crop varieties that are | To deal with problems of droughts, pests, and
adapted to the region’s climatic conditions | diseases.

(droughts, pests, and diseases).
4. | Preserving seeds of climate-resilient crop | To ensure these seeds are available for future
varieties for future use. generations.

5. | Afforestation To replace vegetation which has been removed.
Seasonal movement of people and their animals | To avoid floods, to allow pastures to regenerate.
to the plateau (Kuomboka) when floods come and
back (Kufuluhela) when the floods recede.
Building dwellings on raised embankments. To lessen the impact of floods.
Using reeds and cow-dung for cooking.

Using traditional methods of fishing.

Using natural manure (cow-dung) to fertilise of
crops.

11. | Using traditional methods of preserving food,
e.g., drying fish in the sun or with salt as well as
smoking.

12. | Enforcing customary fish bans and restricting | To avoid overfishing and deforestation.
tree-cutting.

13. | Using traditional way of building dwellings with
mud and grass (reeds).

14. | Sensitising communities about climate change
and its effects.

15. | Aquaculture

16. | Seeking intervention of ancestral spirits

17. | Building near rivers that do not dry up. To prepare for drought conditions.
18. | Using new irrigation methods for farming to
sustain agriculture.

19. | No efforts are being made to mitigate climate
change

o

©|oo N

-
©

The study shows that communities on the plain reported undertaking several mitigation and adaptation
practices to counteract the effects of climate change. For climate-related events, communities reported
irrigation, temporary migration, building dwellings on raised mounds, building close to perennial
streams, developing drought-resistant crops, seeking ancestral intervention, and skillful water
management. For environmental events, the respondents reported afforestation, fish bans, and tree-
cutting bans. Concerning socio-economic events, alternative social and economic activities were
reported, such as moving away from crop farming to other economic activities, for example,
aquaculture, planting trees, growing more climate resilient varieties of crops and keeping climate
change-resilient animals. To avoid destruction of homes and infrastructure, dwellings are now
constructed on raised ground or mounds.

5. DISCUSSION

The climate of the Barotse Floodplain is characterised by extremes which appear to be on the
increase. According to Flint (2008), the increasing extremities in climate on the plain are causing
uncertainty and confusion. Through interviews with respondents from across the Barotse Floodplain,
many coherent answers on both the effects of the changing climate and indigenous practices in the
area were identified. Most of the respondents showed an understanding of their environment and
possible adaptation and mitigation strategies. It can, therefore, be asserted that communities in the
Barotse Floodplain are actively responding to the effects of climate change in their environment
(although some respondents felt nothing is being done to mitigate the effects of climate change). The
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enigma lies in isolating what responses constituted indigenous knowledge and what was \Western
(modern) knowledge. For example, one of the answers that was most closely related to the indigenous
practices of the Lozi people was the relocation (Kuomboka) to the upper land during floods, a
tradition that has been observed for centuries. Another answer related to the enforcement of fish bans
and restriction of tree-cutting through traditional legal systems to contribute to ecological
conservation and sustainable resource use. Ignoring these rules resulted in monetary fines enforced
through traditional government bodies, such as the chiefs. Although these were claimed to be part of
indigenous knowledge since they were invoked through the traditional legal system, it is worth
questioning whether these practices have evolved over time due to climate change or have remained
the same as in past centuries, which would suggest that they are not specific adaptations to climate
change.

The study also shows that, in examining the understanding of indigenous knowledge in the context of
climate change, not all the respondents had a clear grasp of its meaning. Responses showed that, apart
from adapting to changes in the climate, communities in the Barotse Floodplain were also mitigating
the effects of climate change in many ways. They were diversifying their farming activities through
winter farming, along with planting drought-, pest-, and disease-resistant crops like cassava to ensure
food security. Similarly, wells were being dug and fishponds were created to sustain water availability
for domestic and agricultural use, and to provide additional fish to the communities. But, so far, these
are not necessarily indigenous practices that respond to the research question of this study. Others
reported planting non-traditional crops like cassava, groundnuts, and sweet potatoes, which are also
not considered part of local knowledge. Concerning declining food production, the respondents
reported moving away from crop farming to other economic activities, such as fish farming
(aquaculture). However, these responses were equally not responding to the question of indigenous
knowledge. The same is true for diversifying livestock farming to include pig-keeping, which was not
previously done on the flood plain. Therefore, it is crucial to ensure that respondents have a clear
understanding of indigenous knowledge and its relevance to climate change.

To forestall drought, one of the techniques that the communities started to use are new irrigation
methods for farming to sustain agriculture during periods of inadequate rainfall, which were not used
before the climate changed. The respondents reported that gardens were irrigated using water from the
rivers on the plain. Additionally, pumps were used for water management during droughts which
enhanced agricultural sustainability. It is worth noting that irrigation, despite being mentioned
multiple times, is not an indigenous practice per se, since it has been newly established since climate
change and uses modern pumps. This could also be true concerning the use of drought-, pest-, and
disease-resistant varieties of crops and tolerant breeds of animals. It is for reasons like this that some
scholars have advocated for mixing indigenous and modern knowledge when dealing with issues of
climate change.In any case, Oguamanam (2006) describes western culture as a local tradition which
has been spread worldwide and claims that scientific knowledge absorbed certain European folk
knowledge and practices during its creation in the 18" and 19" centuries. The finding may be at
variance with the assertion by Neeta (2016)and Milupi et al. (2019)that the Lozi people have been
able to maintain and sustain their indigenous practices of cultural traditions that have existed for
centuries. There have been many innovations in conformity with modern knowledge while other
practices may have remained unchanged, not necessarily responding to the dictates of climate change.
This is the view presented by Mead (2005) that the Maori knowledge system today is a mixture of
traditional knowledge and knowledge inherited over time from exposure to European culture. This
also affirms the view that indigenous knowledge systems are dynamic as a result of both internal and
external influences (Flavier et al., 1995; Membele et al., 2022b).

Respondents in the study also indicated that they were taking steps to raise awareness about climate
change and related practices in their communities. They discussed the importance of sensitising
community members to the impacts of climate change to enhance their sense of responsibility and
increase their alertness to the changes in climate. By educating community members about climate
change, the respondents hoped to inspire action and promote positive behaviour change that will help
to mitigate the effects of climate change and protect the planet for future generations. Additionally, the
respondents emphasised the need for ongoing education and outreach efforts to ensure that their
communities remained engaged and informed about climate change issues over the long term. In this
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regard, the concern may be with the format which is used during sensitisation activities, whether it is
indigenous or modern. According to Mapedza et al. (2022), Milupi et al. (2019), Oguamanam (2006),
Osunade (1994) and Warren (1992), the manner of the transmission of indigenous knowledge is
mostly orally based, that is, through folklores and legend, or imitation and demonstrations, and gained
by observing and participating in simulations, real-life experiences and trial and error. Therefore,
when the sensitisation is done through writing (word, pictorial, or graphical) and imbibed in
abstraction, this could be regarded as a combination of indigenous and Western science.

It is crucial to highlight that even all the practices identified may not be enough to deal with the
impacts of climate change. As Flint (2008)argues, “it may also result in realising that even after
remembering and adding up all the cumulative knowledge, skills, and coping strategies employed to
date, that is not enough to deal with current exigencies or to achieve community aspirations in the
context of survival or sustainable socio-ecological development.” So, even by employing indigenous
knowledge to adapt to and mitigate the impacts of climate change, not all challenges will be addressed
sufficiently. The same situation was found in the field, where multiple issues related to climate change
were simply not mitigated and adapted to because there was no knowledge of the same. This finding
justifies the assertion by some respondents that no efforts were being made to mitigate climate
change. This line of argument entails that the effects of climate change are there to stay.

It can therefore be argued that the concept of indigenous knowledge is often romanticised. While it is
undoubtedly a useful concept, it is important to recognise that it does not possess any sort of
miraculous powers, that is, it is not a magic wand or panacea. In other words, indigenous knowledge
can only go so far in solving the complex issues of climate change faced today. That being said, the
contributions that indigenous knowledge can make towards our collective understanding of the world
should still be valued. However, it is not to be seen as one of many tools in a tool kit that can help
navigate the complex challenges that the world is facing.

6. CONCLUSION

The study conducted a thorough analysis of the local and indigenous knowledge of the Lozi people
who reside on the Barotse Floodplain area of the Western Province of Zambia. The changing climate
patterns, such as unpredictable rainfall, extreme flooding and droughts, have had significant impacts
on the livelihoods of the local communities. These circumstances have made it imperative to adapt to
the new situations. The findings are that a lot of activities and initiatives are being undertaken by the
occupants of the plains to adapt to and mitigate the effects of climate change. However, these
activities are not solely indigenous knowledge based; some are characteristic of modern knowledge. It
can, therefore, be concluded that the people are using a mix of both indigenous and modern
knowledge.

RECOMMENDATIONS
Based on the findings of this study, the following recommendations are made:

1. There is a need to promote the use of local and indigenous knowledge alongside modern
methods to create a more holistic approach to climate change adaptation that draws on the
strengths of both traditional and scientific knowledge.

2. The Government should work in partnership with local communities, especially women, to
espouse adaptation measures that will be favourable to livelihoods.

3. Encourage communities to replant trees, protect wetlands and deject the undiscerning cutting
of trees because of the effects on the rain cycle.

4. Government should promote alternative livelihoods for the welfare of the local communities
and promotion of nutrition and poverty reduction measures.

5. The findings of this study should be applied in making policy decisions which will guide in
the development of climate change adaptation strategies tailored to the needs of the local
communities of the Barotse floodplain.

International Journal of Research in Geography (1JRG) Page | 8



The Role of Local and Indigenous Knowledge in Climate Change Adaptation and Mitigation in the
Barotse Floodplain of Western Province-Zambia

REFERENCES

Ambukege, L. M., & Sakala, E. (2017). Climate Change Impacts on Agriculture and Household Food Security
in Kazungula District. IJRDO-Journal of Agriculture and Research, 8(3), 38-50.

Amoako, C. (2015). Flood Vulnerability and Responses in Urban Informal Communities in Accra, Ghana. (PhD
Thesis). Monash University, Retrieved from https://bridges.monash.edu/articles/Flood_vulnerability
and_responses_in_urban_informal_%20communities_in_Accra_Ghana/4711564

Banda, A. M., Banda, K., Sakala, E., Chomba, M., & Nyambe, I. A. (2023). Assessment of land use change in
the wetland of Barotse Floodplain, Zambezi River Sub-Basin, Zambia. Natural Hazards, 115(2), 1193-
1211.

Banda, K., Mulema, M., Chomba, I., Chomba, M., Levy, J., & Nyambe, 1. (2023). Investigating groundwater
and surface water interactions using remote sensing, hydrochemistry, and stable isotopes in the Barotse
Floodplain, Zambia. Geology, Ecology, and Landscape. doi:DOI: 10.1080/24749508.2023.2202450

Chanza, N., & De Wit, A. (2016). Enhancing climate governance through indigenous knowledge: Case in
sustainability science. South African Journal of Science, 112(3-4), 1-7. doi:10.17159/sajs.2016/20140286

Dube, E., & Munsaka, E. (2018). The contribution of indigenous knowledge to disaster risk reduction activities
in Zimbabwe: A big call to practitioners. Jamba: Journal of Disaster Risk Studies, 10(1), 1-8.
doi:10.4102/jamba.v10i1.493

Flavier, J., De Jesus, A., & Navarro, C. (1995). The regional program for the promotion of indigenous
knowledge in Asia. London: Intermediate Technology Publications.

Flint, L. S. (2008). Socio-ecological vulnerability and resilience in an area of rapid environmental change:
community adaptation to climate variability in the Upper Zambezi Floodplain. Retrieved from
https://core.ac.uk/download/pdf/72745102.pdf

IPCC. (2022). Climate change 2022: Impacts, adaptation, and vulnerability. Contribution of Working Group 1l to
the Sixth Assessment Report of the Intergovernmental Panel on Climate Change.

Janssen, M. A., & Ostrom, E. (2006). Resilience, vulnerability, and adaptation: A cross-cutting theme of the
International Human Dimensions Programme on Global Environmental Change. Global Environmental
Change, 16(3), 237-239. doi:10.1016/j.gloenvcha.2006.04.003

Kalantary, C. (2010). Climate change in Zambia: Impacts and adaptation. Global Majority E-Journal, 1(2), 85-
96

Kasali, G. (2011). Integrating indigenous and scientific knowledge systems for climate change adaptation in
Zambia. Experiences of Climate Change Adaptation in Africa, 281-295.

Kasei, R. A., Kalanda-Joshua, M. D., & Benefor, D. T. (2019). Rapid urbanisation and implications for
indigenous knowledge in early warning on flood risk in African cities. Journal of the British Academy,
7(s2), 183-214. doi:10.5871/jba/007s2.183

Lemos, M. C., Boyd, E., Tompkins, E. L., Oshahr, H., & Liverman, D. (2007). Developing adaptation and
adapting development. Ecology and Society. Ecology and Society, 12(2), 1-4. Retrieved from
https://www.ecologyandsociety.org/vol12/iss2/art26/

Maferetlhane, O. I. (2013). The role of indigenous knowledge in disaster risk reduction: a critical analysis.
Retrieved from https://pdfs.semanticscholar.org/d6bb/6bal9fbed46247be388f72e548¢c7bc9dcc70.pdf?
ga=2.102953479.627560690.1587546091-840009365.1520329554

Mapedza, E., Rashirayi, T., Xueliang, C., Haile, A. T., Van Koppen, B., Ndiyoi, M., & Sellamuttu, S. S. (2022).
Indigenous Knowledge Systems for the management of the Barotse Flood Plain in Zambia and their
implications for policy and practice in the developing world. In M. Sioui (Ed.), Current Directions in
Water Scarcity Research (pp. 209-225): Elsevier.

Mavhura, E., Manyena, S. B., Collins, A. E., & Manatsa, D. (2013). Indigenous knowledge, coping strategies
and resilience to floods in Muzarabani, Zimbabwe. International Journal of Disaster Risk Reduction, 5, 38-
48. doi:10.1016/j.ijdrr.2013.07.001

Mead, Aroha Te Pareake (2005). Emerging issues in Maori traditional knowledge: can these by addressed by
United Nations agencies? Workshop on Indigenous Traditional Knowledge, 21-23 September 2005,
Panama City, Panama. United Nations Department of Economic and Social Affairs.

Membele, G. M., Naidu, M., & Mutanga, O. (2022a). Examining flood vulnerability mapping approaches in
developing countries: A scoping review. International Journal of Disaster Risk Reduction, 69(2022), 1-25.
doi:10.1016/j.ijdrr.2021.102766

International Journal of Research in Geography (1JRG) Page | 9


https://bridges.monash.edu/
https://pdfs.semanticscholar.org/d6bb/6ba19fbed46247be388f72e548c7bc9dcc7

The Role of Local and Indigenous Knowledge in Climate Change Adaptation and Mitigation in the
Barotse Floodplain of Western Province-Zambia

Membele, G. M., Naidu, M., & Mutanga, O. (2022b). Integrating Indigenous Knowledge and Geographical
Information System in mapping flood vulnerability in informal settlements in a South African context: a
critical review. South African Geographical Journal, 104(4), 446-466. doi:10.1080/03736245.
2021.1973907

Membele, G. M., Naidu, M., & Mutanga, O. (2022c). Using local and indigenous knowledge in selecting
indicators for mapping flood vulnerability in informal settlement contexts. International Journal of Disaster
Risk Reduction, 71(2022), 1-13. doi:10.1016/j.ijdrr.2022.102836

Membele, G. M., Naidu, M., & Mutanga, O. (2023). Application of analytic network process (ANP), local and
indigenous knowledge in mapping flood vulnerability in an informal settlement. Natural Hazards.
doi:10.1007/s11069-023-06313-2

Milupi, 1. D., Moonga, M. S., & Chileshe, B. (2020). Traditional Ecological Knowledge and Sustainable
Practices among the Lozi-speaking people of Zambia. Multidisciplinary Journal of Language and Social
Sciences Education, 3(1), 24-42.

Milupi, I. D., Njungu, M., Moonga, S. M., Namafe, C. M., Monde, P. N., & Simooya, S. M. (2019). Climate
change impacts, vulnerability, and adaptation options among the Lozi-speaking people in the Barotse
Floodplain of Zambia. International Journal of Humanities, Social Sciences and Education, 6(9), 291-306.

Musungu, K., Motala, S., & Smit, J. (2012). Using Multi-criteria Evaluation and GIS for Flood Risk Analysis in
Informal Settlements of Cape Town : The Case of Graveyard Pond. South African Journal of Geomatics,
1(1), 77-91. Retrieved from
http://www.sajg.org.za/index.php/sajg/article/view/27/11

Muyambo, F., Bahta, Y. T., & Jordaan, A. J. (2017). The role of indigenous knowledge in drought risk reduction:
A case of communal farmers in South Africa. Jamba: Journal of Disaster Risk Studies, 9(1), 1-6.
doi:10.4102/jamba.v9i1.420

Namafe C.M. & Chileshe, B. (2013). Contextualising the Curriculum through Local Floodplain Artefacts at

Lealui Basic School of Western Zambia. Southern African Journal of Environmental Education, 29, 167-
179.

Neeta, N. (2016). Indigenous knowledge practices as s mechanism for flood management and disaster risk
reduction: the case of the Lozi people of Zambia. Indilinga African Journal of Indigenous Knowledge
Systems, 15(2), 40-150.

Ngwese, N. M., Saito, O., Sato, A., Boafo, Y. A., & Jasaw, G. (2018). Traditional and local knowledge practices
for disaster risk reduction in Northern Ghana. Sustainability (Switzerland), 10(3). doi:10.3390/su10030825

Oguamanam, C. (2006). International law and indigenous knowledge; intellectual property, plant biodiversity,
and traditional medicine. Toronto: University of Toronto Press,.

Organisation for Economic Co-operation and Development. (2008). Climate Change Mitigation. What do we
do? . Retrieved from https://www.oecd.org/environment/cc/41751042.pdf

Osunade, M. A. (1994). Indigenous climate knowledge and agricultural practices in Southwestern Nigeria.
Malaysian Journal of Tropical Geography, 1(1994), 21-28.

Smith, D. M., Scaife, A. A., Hawkins, E., Bilbao, R., Boer, G. J., Caian, M,, . . . Yeager, S. (2018). Predicted

Chance That Global Warming Will Temporarily Exceed 1.5 °C. Geophysical Research Letters, 45(21).
doi:10.1029/201891079362

Thurlow, J., Zhu, T., & Diao, X. (2012). Current climate variability and future climate change: Estimated growth
and poverty impacts for Zambia. Review of Development Economics, 16(3), 394-411.

Trogrli¢, R. S., Wright, G. B., Duncan, M. J., van den Homberg, M. J. C., Adeloye, A. J., Mwale, F. D., &
Mwafulirwa, J. (2019). Characterising local knowledge across the flood risk management cycle: A case
study of Southern Malawi. Sustainability (Switzerland), 11(6). doi:10.3390/su11061681

UNDRR. (2005). Building the resilience of nations and communities to disaster: An introduction to the Hyogo
Framework for Action. Geneva.: UNISDR.

UNEP. (2008). Indigenous Knowledge in Disaster Management in Africa. Nairobi: United Nations Environment
Programme.

United Nations. (2023). What Is Climate Change? Retrieved from https://www.un.org/en/climatechange/what-is-
climate-change

Warren, D. M. (1992). Strengthening indigenous Nigerian Organisations and associations for rural development:
The case of Ara Community. Retrieved from

International Journal of Research in Geography (1JRG) Page | 10



The Role of Local and Indigenous Knowledge in Climate Change Adaptation and Mitigation in the
Barotse Floodplain of Western Province-Zambia

Xueliang, C., Haile, A. T., Magidi, J., Mapedza, E., & Nhamo, L. (2017). Living with floods — Household
perception and satellite observations in the Barotse floodplain, Zambia. Physics and Chemistry of the
Earth, 100(2017), 278-286.

Zimba, H., Banda, K., Chabala, A., Phiri, W., Selsam, P., Meinhardt, M., & Nyambe, I. (2018). Assessment of
trends in inundation extent in the Barotse Floodplain, Upper Zambezi River Basin: a remote sensing-based
approach. Journal of Hydrology: Regional Studies, 15, 149-170.

Zuma-Netshiukhwi, G., Stigter, K., & Walker, S. (2013). Use of traditional weather/climate knowledge by
farmers in the South-Western Free State of South Africa: Agrometeorological learning by scientists.
Atmosphere, 4(4), 383-410. doi:10.3390/atmos4040383

Citation: Bernard Chileshe et al. "The Role of Local and Indigenous Knowledge in Climate Change
Adaptation and Mitigation in the Barotse Floodplain of Western Province-Zambia” International Journal of
Research in Geography (IJRG), vol 10, no. 1, 2024, pp. 1-11. DOI: https://doi.org/10.20431/2349-
0381.1001001.

Copyright: © 2024 Authors. This is an open-access article distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited.

International Journal of Research in Geography (1JRG) Page | 11


https://doi.org/

