
                                                                                                                      

Takem Ebangha et al. 
Climate change response actions the adverse effects of climate change on the Widikum community in Cameroon, 
Climate Change, 2017, 3(9), 117-127,                                                                                                                                                                                     
www.discoveryjournals.com                                                                                                                                   © 2017 Discovery Publication. All Rights Reserved 
 
 

Pa
ge

11
7 

ANALYSIS ARTICLE 

 

 

 

 

 

 

 
 
 
 
 
Takem Ebangha AD1☼, Mba AA2, Ekani Mebenga TA3   

 
 
1. Researcher at the National Institute of Cartography (INC) Cameroon 
2. Masters student in GIS and Remote Sensing Applied to Territorial Management, University of Yaoundé l 
3. Researcher at the National Institute of Cartography (INC) Cameroon 
 

☼Corresponding author: Researcher at the National Institute of Cartography (INC) Cameroon, tagbor2001@yahoo.ca 
 
Publication History 
Received: 24 November 2016 
Accepted: 29 December 2016 
Published: January-March 2017  
 
Citation 
Takem Ebangha AD, Mba AA, Ekani Mebenga TA. Climate change response actions the adverse effects of climate change on the 
Widikum community in Cameroon. Climate Change, 2017, 3(9), 117-127 

 
Publication License 

 This work is licensed under a Creative Commons Attribution 4.0 International License. 
 
General Note  

 Article is recommended to print as color version in recycled paper. Save Plants, Save Climate. 
 
 
 

ABSTRACT 
In Cameroon generally and particularly in the Widikum area, rural farmers are central to agricultural production and therefore the 
foundation for household food security. The recent events of floods and landslides that have occurred in this area in addition acid 
rains and plant pathologies have already had a great toll on the effort of these farmers. The absence of figures on agricultural 
production actually does not help further in finding a solution. This is even worse with the insufficiency and inadequacy of 
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agricultural extension in the area. The absence of weather stations in the area simply implies that the rural farmers have been left to 
the mercy of nature in their role as food producers. This research has been some form of evaluation of the situation of climate 
change and it adverse effects on the Widikum community which this study covered. To analysis the situation, this research applied 
the participatory methods with the local community. Several participatory activities were carried out such as; mobilization 
workshops, diagnosis workshop, interviews, guided site visits and mapping. After careful analysis and discussion; seasonal 
differences, climatic hazards such as frequency of floods and landslides, vulnerable elements exposed to hazards such as food 
production, food security, agricultural areas, livelihoods and agricultural risks were identified as the main problems to be solved or 
concerns to be managed. The coping mechenisms and Practices implemented by the rural farmers and local population to solve 
these problems were discussed and adopted. Also, the Adaptive strategies proposed by the project researchers and experts were 
discussed and adopted. The major setback of this research project was that implementation and follow up of the adaptation 
measures was not done since the project lasted just for ten months. 
 
Keywords: Climatic hazards, participatory diagnosis, Food production and security, adaptation, farming and farmers 
 
Abbreviation: NTFP - Non Timber Forest Products 
 
 
 
1. INTRODUCTION 

Climate is the primary determinant of agricultural productivity. Given the fundamental role of agriculture in human welfare, concern 

has been expressed by scientists and others regarding the potential effects of climate change on agricultural productivity (Jones et 
al, 2002, Hammer et al. 2002, Hansen 2002). Interest in this issue has motivated a substantial body of research on climate change 
and agriculture over the past decade. With the increasing uncertainty in climate and weather projections, the effect of climate 
change over global food security is feared to be devastating on highly vulnerable regions, such as Africa (Washington & Downing 
1999, Dilley 2000). Much of the discourse on food security is focused on expanding production. Natural systems which help regulate 
climatic conditions will have to pay the price for expansion. Emphasis should not therefore only be place on expansion but also on 
preparedness to climate change effects; thus several scenarios have to be built in response to the kinds and level of vulnerability. 
The main stakeholders in this line of production have to be alerted and prepared for any eventuality. 

The debate on climate change has only recently begun to take into account issues related to human response or adaptation 
(Smithers and Smit 1977), and the present agenda for research on climate change is still not devoted much attention to the question 
of adaptation (Wilbanks and Kates 1999). The word “adaptation” figures prominently in titles of some major publications (e.g., 
Watson et al 1996), but not found their contents.  There is thus a grave mismatch between the knowledge that is needed to act 
locally and what is currently being done globally to generate knowledge about climate change, its impacts, and responses to 
concerns…, (Wilbanks and Kates 1999: 616). Limits to our current levels of adaptation to existing climatic variation are demonstrated 
by the impacts and costs to society associated with events such as floods, ice storms, droughts, and hurricanes. All societies have to 
face extremes events, and societies and economies evolve with the fluctuations of their climatic environment. Probably the largest 
body of literature on how societies deal with climate change is in the fields of history and archaeology. 

Although history is instructive, there is also a need to carry out place-specific analyses of adaptation to climate change in the 
present-day world. This is because the inevitable surprises of climate change will unfold on a regional and local stage where 
adaptive response becomes central (Holling 1997). Understanding the dynamic interaction between nature and society requires case 
studies situated in particular places and cultures. The outcome of stresses such as climate change may be addressed by integrated 
place-based models that employ semi quantitative representations of entire classes of dynamic behavior (Friibergh Workshop on 
Sustainability Science 2002). Research of this type must be created through a process by which researchers and local stakeholders 
interact to define important questions, relevant evidence, and convincing forms of arguments. 

Failure to account for human adaptations, either in the form of short-term changes in consumption and production practices or 
long-term technological changes, will overestimate the potential damage from climate change and underestimate its potential 
benefits. 

In Cameroon generally and particularly in the Widikum area, the local farmers are central to agricultural production and 
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therefore the foundation for household food security. In the event of climate change, food security in this area is highly jeopardized 
and this vital role played by these local farmers is undermined. The very difficult nature of the terrain coupled with the denseness of 
the hydrological network renders agricultural production and expansion difficult and demanding in investment. 

In 2012 there were very heavy rains floods and landslides in Widikum which destroyed farms houses and hindered circulation of 
goods and people. The absence of weather stations in the area simply implies that the rural farmers have been left to the mercy of 
nature in their role as food producers. Distortions in weather parameters due to climate change have had serious consequences over 
the last decade on farming activities in the study area. The un predictable nature of the rainy and dry seasons which determine the 
start and end of farming seasons have caused immeasurable loses to the rural farmers. Rains have either come earlier than expected 
and caused farm preparations to start late or have come too late and gone too early causing crops to be planted late and harvested 
prematurely. The Dry seasons have been earlier and drier causing shortages in water availability for farms. 

Acid Rains destroyed Colocassia in these areas in 2010 and caused a lot of hunger due to the lack of this tuber thus adding pain 
to the sours of these rural farmers who toiled to invest humanly, financially and materially in the hope of having good yields to help 
them support their families. This research has been some form of evaluation of the situation of climate change in the Widikum area 
which this study covered. 

In this project, we identify effects of climate change and also analyzed the adaptive capacity of the Widikum community to deal 
with climate change. One component of this adaptive capacity is the immediate response to change; we identify these responses as 
coping strategies. A second component is the long-term response to change; we identify these responses as adaptation strategies. 

The term “adaptive” is simply any response that increases a community probability of survival. We distinguish between coping 
mechanisms and adaptation strategies in accordance with the terminology commonly used in anthropology (McCay 1978) and the 
development literature (Davies 1993, Singh and Titi 1994). Coping mechanisms are the bundle of short-term responses to situation 
that threaten livelihood systems, and they often take the form of emergency responses in abnormal seasons or years. Adaption 
strategies, on the other hand, are the ways in which individuals, households, and communities change their productive activities and 
modify local rules and institutions to secure livelihoods. The two kinds of responses may overlap across the temporal scale, and 
coping mechanisms may develop into adaption strategies over time. Coping mechanisms are more likely to emerge at the level of 
individual and household and at smaller spatial scales, whereas adaptation strategies, which are related to variables such as cultural 
values that, change more slowly, are more likely to emerge at large spatial scales. 

The Widikum Areas is located in the North West Region of The English Speaking Cameroon.  It is a subdivision with agriculture 
as its main activity. The landscape of this area slants from the highlands ranges of the North Western Region to the gentle sloping 
down to the South West Region. This area feeds an important portion of the populations of Cameroon and Nigeria both in farm 
crops and non timber forest products. It is also an important stock for wildlife which provides rural households with animal protein. 
 

2. MATERIALS AND METHODS  
In this project, we illustrate a method of carrying out place- and culture-specific research into climate change by means of 
participatory methodologies and a way of using resilience thinking to explore the issue of adaptation to climate change. We 
investigate how a small community deals with the adverse effect of climate change and we also seek to generate insight for the use 
of coping strategies and adaptation strategies to build adaptive capacity.  

The present study examines the role that participatory methods can play in climate application efforts, in particularly 
communities. This study was carried out in a targeted community vulnerable to climate variability. The project worked mostly with 
small-scale crop producers hereafter referred to as “farmers”. The participatory method entails some degree of farmer involvement 
and mutual interaction between farmers and scientists. The participatory research method seeks to change rather than to study 
social behavior. The approach was first developed in the 1980s in the context of farming systems research to increase technology 
adoption by involving farmers in developing and testing innovations (Chambers et al. 1989, Chamber 1994, Okali et al. 1994, 
Scoones &Thomson 1994, Martin & Sherington 1977). It was subsequently embraced by development agencies as a way of eliciting 
community participation in project design and evaluation, to make projects more responsive to local needs and priorities. Hence, a 
vast repertoire of instruments, such as matrixes, mapping, activity calendars, visual aids, group exercises, etc was assembled under 
the rubrics of farmers-participatory research, participatory rural appraisal, participatory learning and action, etc (McCracken et al. 
1988, Chamber 1992, 1994, Slocum et l. 1995). Several of these tools and techniques have been used in studies and reviewed. 

Following the initial enthusiasm for participatory approaches to research and development, the last 10 yr have generated a 
greater awareness of the limitations of such approaches, (Mosse 1995, Richard 1995, Nelson & Wright 1996, Peters 1996, Guijt & 
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Kaul Shah 1998, Cornwall 2000, Brock & McGee 2002, Cornwall & Pratt 2003, Mosse 2005). In some cases, shortcomings stem from 
how these methods are applied. Participatory rural appraisals enable the collection of large amount of community level information 
in a relatively short time. However, in the context of highly constrained project timeframes, the approach is sometimes reduced to 
the deployment of a battery of techniques by teams of hurried consultants. 
 
Community Specific Model 
The Widikum community of the North West region of Cameroon has similar characteristic like most rural community found in the 
less developed countries especially those in Africa. These communities mostly depend on agriculture for their livelihood. 

Understanding the dynamic interaction between nature and society requires case studies situation in particular places and 
culture. The adverse affects of climate change was addressed by integrating community-specific models that employ semi 
quantitative representations of entire classes of dynamic behavior. This project created a process by which researchers and local 
stakeholders interact to define important questions, relevant evidence, and convincing forms of argument. We saw that local 
observations and knowledge were essential for comprehending the effects of climate change in this community.  

The project design was based on participatory methodologies which were intended to facilitate collaboration and provide that 
most accurate reflection of observations and perspective (Ford 1999). The methods used were drawn on a series of techniques 
developed by the project members and also on established approaches such as Participatory Rural Appraisal. The research process 
was inclusive, i.e. open to participation by all; all the elders were included, and gender representation was balanced. 
 

 
Figure 1 
Digital Elevation Model (DEM) for the Widikum area showing the hydrological network and drainage pattern. This also gives a three 
dimensional view of the terrain and depicts the vulnerability of area to climate change scenario. 
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One of the key features of the project was the initial planning workshop, in which the people of Widikum were asked to tell the 

researchers what they considered important. The priority issues, research questions, maps presentation and interpretation, and 
overall process for the project were defined in partnership with the project personnel and the community. Maps were made from 
data collected from the interactive forestry atlas of Cameroon aster images of 2007 and landsat images of 2013 (Fig 1 1nd 2). These 
maps were presented during the participatory meetings to the community for the identification of settlements, rivers, hills and 
slopes. These identified areas together with data from site visit helped the researchers in their proposed adaptation measures in this 
study.  
 

 
Figure 2 
Settlement pattern of the area show that most of the villages are concentrated down south on the gentler slopes.  
 
 

Interviews allowed people to explain their more detailed observations and to interact with experts from different fields of study 
(Ford 1999). Face to face interviews were conducted at household levels using random sampling, women groups and some 
influential persons were also interviewed in the community to collect information on their views on climate change, food security, 
farm practices, farming calendars, income generation and household management. 

Considering the project as a participatory research, some of its most relevant features were the planning workshops in which we; 
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(i) record the rural farmers perceptions of climate variability and change; (ii) identify issues and problems affecting farmers in the 
face of climate variability and change; (iii) describe who is vulnerable and establish the causes; (iv) identify adaptation options used 
by different farmers during the landslide and flood years. 

These participatory workshops were also helpful in designing relevant and clear questions for the farmers and questionnaire 
survey that were implemented to study in more detail the above mentioned key issues.  
 
Key discussions during workshops (Participatory diagnosis)  
A diagnostic was carried out to identify the main problems to be solved or concerns to be managed.  The following problems were 
identified; 

1. Seasonal differences were determined from changed of farming calendar,  the start and end of farming seasons which has 
been modified by the rural farmers showing that rains have either come earlier than expected or late. 

2. Climatic hazards such as frequency of floods and landslides were based on knowledge of past events by the local population. 
3. Vulnerability identifies the elements exposed to hazards that may be adversely affected, such as food production, food 

security, agricultural areas and livelihoods. 
4. Agricultural risks were determined through the combined analysis of potential hazards and existing conditions of 

vulnerability.  
 

Conceptualizing change 
 Responding To Change: Coping Mechanisms implemented by the rural farmer and local population discussed: 

1. Diversification of food crops 
2. New tubers like cassava and sweet potatoes cultivated in the area have come to substitute for the lapses in food availability. 
3. Slopes cultivation 
4. Stabilizations of soils and improvement on soil fertility by increasing soil humus from the grass cut on farms. 
5. Movements inward to acquire virgin arable lands. 
6. Migration to other areas 

 
 Long-Term Response Options: Adaptive Strategies Proposed by the project researchers discussed: 

1. Alert the community on some of the effects of climate change by showing them pictures and posters of effected 
communities. 

2. Arrange meeting with agricultural extension workers to encourage the rural farmer to start using modern farming techniques 
and high yield seeds 

3. Encourage the farmers to benefit from fertilizers and high yield seeds distributed by the Ministry of Agriculture by them 
coming together to form Common Initial Groups 

4. Alternative food source such as rice 
5. Less cultivation and settlement on flood plains and landslide prone areas 
6. Encourage the school children especially the girls to develop interest in science subjects in order to understand the causes of 

our changing climate. 
7. Identification of potential risk zones by presenting a slope maps of the study area 

 

3. RESULTS 
3.1. Vulnerability to climate variability 
A conceptual framework to define vulnerability to climate variability and change was developed combining local farmers and expert 
empirical knowledge. Food production, agricultural areas and livelihoods were the main elements identified as the existing systems 
exposed to different climatic hazards such as floods and landslides. 

Adaptation measures were suggested and the farmers, local leaders, researchers and experts after careful analysis and discussion 
adopted the following; (Table 1). 
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Table 1 
Farmers identified adaptation options to climate change and variability in widikum area 
 
Climate exposure            Impacted     Adaptation options                     Groups 

Seasonal variability        
Food production, 
food security 

Change of planting months,  
crop diversification, 
 planting non traditional crops     

Farmers, 
researchers,  
 local leaders   

Settlement on flood plains    
Humans, properties, 
livelihood        

Identification of potential risk zones 
and flood plains 

Researchers, 
experts, community 

Cultivation on flood plain             
Agricultural areas,  
agricultural 
products      

Avoid cultivation on flood plain during 
the rainy season, cultivation of 
vegetable only during dry season              

Farmers, researchers 
and experts       

Cultivation on landslide prone 
areas                      

Agricultural area, 
agricultural 
products, food 
security   

Less Cultivation on these areas, 
application of traditional erosion 
prevention techniques 

Farmers, researcher, 
 

 
 

3.2. Seasonal Differences 
The results of this study showed that the farmers are gradually adapting to seasonal differences caused by climate change although 
most of them are not really aware of the causes of these changes. They have change the planting months of some crops and are 
gradually diverting to the planting of other crops which were not at first traditional (Table 2). Some of them have turn to the 
planting of Non-Timber Forest Products (NTFP) which was at first collected from natural environments   
 
 

Table 2 
Local names of crops and wild food plants in Widikum area 
 
Cash crops          Food crops  

tubers                                non 
tubers 

      NTFP        Fruits 

Oil palms Achu coco Plantains   Njansang Mangoes   
Raffia palms Igbo coco Bananas Bush onion pears 
cocoa Yellow yam          White beans Black pepper pawpaw 
Coffee  White yam           Red beans Bitter kola Pineapples 

 
Sweet yam Black beans Kola nuts Orange 

 
Macabo coco Groundnuts    Money kola Coconuts 

 
Calabar yam Maize Ndong ndong Guava 

 
Cassava                Vegetables   Bush mango 

 
 
 
3.3. Climate change perception 
Climate change/variability is perceived here as “the changing of time” or rather “The change of the world”. No particular local 
explanation exists for this phenomenon than the belief that it is a natural process without any further consequences than that there 
are more rains as perceived by the younger generation of women who have known, the rainy season to end in October and 
suddenly see it extending further into mid December or the older women who observe that there are longer rains though not very 
certain if it is more intense. The mid generation of women perceives rains as being increasingly important too and underline the 
perplexity of determining quantities and also the exact periods of peaks in rains. All generation of women seem to agree that 
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temperatures are increasing even with increased rains. 
 
3.4. Economic factors 
Limited access to fertilizer was the main economic factors constraining crop production. Insufficient food for household 
consumption and also for the market. Encourage the farmers to benefit from fertilizers and high yield seeds distributed by the 
Ministry of Agriculture by them coming together to form Common Initial Groups. Collective farming action (i.e.workingingroups) 
was suggested as a potential tactical adaptation option not only to access farms materials but also to acquire fertilizer in time at a 
reduced cost. Collective acquisition of fertilizers reduces transaction costs because farmers share the cost of transport and buy 
fertilizer at whole sale price.  
 
3.5. Migration 
There is a downward movement of people towards the lower lands of manyu and Akwaya in search of virgin arable lands. Migrating 
is a solution to the widikum people that in a long run may become a problem for those in Manyu and Akwaya as there will be 
competition for land and resources that will lead to conflicts. 
 
3.6. Alternative food sources 
There is a gradual drift towards rice consumption as an alternative food source. But the rice has to be bought at even higher price 
value than the cultivated crops. New feeding habits are growing and dependence could lead to a further crisis in the future for this is 
not a rice producing community. 
 

3.7. Develop interest in sciences  
The students present during the meetings were encouraged to develop interest in the sciences. They were motivated by the 
presentation of the slope and elevation maps of their villages showing settlements, rivers, flood and landslide prone areas. They 
promised to study Geography and also the new Geographic Information System (GIS) Technology used in producing maps. 
 

4. DISCUSSION 
In many communities, resilience has been a natural, evolving process for absorbing shocks and adjusting to changes that impact 
people’s livelihoods (Pandey et al., 2003). Numerous case studies on impact of climate change on indigenous people have been 
documented. However, it is clear that because communities have different endowments and climate sensitivities, adaptation options 
should be tailored to specific community. The truth is that most indigenous people especially farmers are aware of the increasing 
rate of hazards in their community even if they do not relate it directly to climate change. Most are unaware of the increased 
dangers resulting from global warming. The climate change agenda is therefore something that is most likely to 
be‘‘broughtin’’through the advocacy of the outside agencies. 

Climate change awareness and preparedness is much needed in Widikum because agricultural production remains their main 
source of income. Adaptation of this sector to the adverse effects of climate change will be imperative to protect the livelihoods of 
this community and to ensure food security. Adaptation can greatly reduce vulnerability to climate change by making rural 
communities better able to adjust to climate change and variability, moderating potential damages, and helping them cope with 
adverse consequences (IPCC, 2001). A better understanding of how farmers’ perceive climate change, ongoing adaptation measures, 
and the factors influencing the decision to adapt farming practices is needed to craft policies and programs aimed at promoting 
successful adaptation of the agricultural sector. Adaptation will require the involvement of multiple stakeholders, including 
policymakers, extension agents, NGOs, researchers, communities, and farmers. 

The concerptual framework of this research has shown that each indigenous community has developed specialized adaptation 
strategies in solving the adverse effects of our changing climate (Table 1). This result is very interesting because policy makers have 
the tendency to globalised adaptation strategies or sometimes try to apply what has been tested somewhere else without doing a 
community base study. Climate change adaptation plan or strategy should always involve the community concern. The combined 
community-based framework for climate change adaptation articulates local and global knowledge, linking community knowledge 
with external scientific information and approaches. The process resulted in a combination of short-term solutions such as 
appropriate cropping patterns and land use, with longer-term solutions using external knowledge such as identifying previously 
unknown suitable crops or crops grown locally (Kelman et al., 2009). 
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This research has shown that indigenous peoples cultivate an enormous diversity of traditional crop varieties using a variety of 
effective traditional practices (Table 2). One of the lessons learned from this study is that indigenous knowledge, however useful it 
may be, cannot by itself reduce local populations’ vulnerability to climate change. The implementation of their local knowledge is 
fraught with many problems, including poor access to scientific innovations and information on climate change, low social capital 
(which is an obstacle to collective action), and the lack of an institutional framework to support reflection and action on climate 
change adaptation. Therefore research and action programs need to be established by governments to support communities in 
increasing the effectiveness of their adaptation strategies. 

Understanding risk is a vital part of policy formulation, planning and decision making. The assessment of threats to agriculture or 
‘agricultural risks’ is a necessary first step in designing effective risk reduction measures for food security. Hazard, vulnerability and 
risk assessments or mapping are some of the practical tools that have been developed and applied in many countries as the basis 
for planning appropriate risk reduction policies and practices. 
 

5. CONCLUSION 
This research has been some form of evaluation of the situation of climate change and it adverse effects on the Widikum community 
which this study covered. The study therefore has helped in setting groundwork for further work in the area. It identified the two 
main climatic hazards to be floods and landslides. It also identifies the elements exposed to be adversely affected as food 
production, food security, agricultural areas and livelihoods. In addition it examined adaptation options to climate change and 
variability in widikum area.  Finally, it shows the gaps in climate and weather information that is completely inexistent together with 
the weakness of agricultural extension and how disconnected it was with the principal supposed beneficiaries and its inadequacy in 
supporting climate change activities towards guaranteeing food production and food security. 
 

Setbacks 
 It was difficult to estimate yields in the area in terms of quantities. The Agric office holds no records of agricultural productivity in 

the area. This made it impossible to get quantitative and even accurate qualitative data concerning agricultural production. 
 There was no local observatory on climate change, to provide meteorological information that can help communities adjust their 

farming schedules. 
 Seasonal differences and all other information used in this research was based on the community “know how”. 
 The research project was just for ten months and so implementation and follow up of the researchers proposed adaptation 

measures was not done. 
 

AKNOWLEDGMENT 
We wish to thank the Association of American Geographers (AAG) for selecting us to participate in the MyCOE / SERVIR Initiative in 
West Africa for a 10-month fellowship program to conduct research on climate change.  
 
 
REFERENCES 
1. ActionAid, ND/2006. Participatory vulnerability analysis: a 

step-by-step guide for field staff. ActionAid, London, 
published 2005. Available at: 
http://www.actionaid.org.uk/doc_lib/108_ 

2. 1_participatory_vulnerability_analysis_guide.pdf (accessed 10 
June 2007). 

3. Agarwal, A., Perrin, N., 2008. Climate adaptation, local 
institutions, and rural livelihoods. IFRI Working Paper, W081-
6. International Forestry Resources and Institutions Program, 
University of Michigan. 

4. Allen, K.M., 2006. Community-based disaster preparedness 
and climate adaptation: local capacity-building in the 
Philippines. Disasters 30 (1), 81–101. 

5. Asian Disaster Preparedness Center (ADPC). 2004. 
Community-based disaster risk management: field 
practitioners handbook, by I. Abarquez & Z. Murshed. 

6. BAN, K. 2008. Risk reduction and climate change. Speech by 
the United Nations (UN) Secretary-General, New York, USA, 
UN Headquarters.  

7. Brock K, McGee R (eds) (2002) Knowing poverty: critical 
reflections on participatory development. ITDG Publishing, 
London. 

8. Chambers R (1992) Rural appraisal: rapid, relaxed, and 
participatory. IDS Disc Pap no. 311. Institute for 
Development Studies, Brighton. 



                                                                                                                      

Takem Ebangha et al. 
Climate change response actions the adverse effects of climate change on the Widikum community in Cameroon, 
Climate Change, 2017, 3(9), 117-127,                                                                                                                                                                                     
www.discoveryjournals.com                                                                                                                                   © 2017 Discovery Publication. All Rights Reserved 
 
 

Pa
ge

12
6 

ANALYSIS ARTICLE 

9. Chambers, R., 1994. The origins and practice of participatory 
rural appraisal. World Development 22 (7), 953–969. 

10. Chambers, R, Pacey A, Thrupp LA (1989) Farmer first: farmer 
innovation and agricultural research. ITDG Publishing, 
London. 

11. Cornwall A (2002) Making a difference? Gender and 
participatory development. IDS Disc Pap no 278. Institute of 
Development Studies, Brighton. 

12. Cornwall A, Pratt G (eds) (2003) Pathways to participation: 
reflections on PRA. ITDG Publishing, London 

13. Davies, S. 1993. Are coping strategies a cop out? Institute for 
Development Studies Bulletin (24) 4:60-72. 

14. Dilley M (2002) Reducing vulnerability to climate variability 
in Southern Africa: the growing role of climate information. 
Climatic change 45:63-73 

15. FAO (1999).The state of food insecurity in the world 1975. 
Rome, Italy. 

16. FAO. 2008a. The state of food insecurity in the world. Rome. 
17. FAO STAT. Food and Agricultural organisation statistics data 

base. Available online: http://Faostat. Fao.org /default.aspx 
(September 2009- May 2010). 

18. FAO. 2012a. The Sahel crisis: executive brief. March. Rome. 
19. FAO. 2012b. The Sahel crisis: executive brief. July. Rome. 
20. FAO & WFP. 2010. Crop and food security assessment 

mission to Haiti. Rome. 
21. Ford N, (1999). Communicating climate change from the 

perspective of local people: a case study from Arctic Canada. 
Journal of Development Communication 1(11):93-108. 

22. Friibergh Workshop on Sustainability Science. 2000. 
Sustainability Science: statement of the friibergh workshop 
on sustainability Science, 11-14 October, 2000. Friibergh 
Manor, Orsundsbro, Sweden. 

23. Global Science Conference on Climate-Smart Agriculture. 
2011. The Wageningen statement: climate-
smart agriculture–
science for action. (available at http://www.gscsa2011.org/ 
LinkClick.aspx?ileticket=eDIto5l7E0E=) 

24. Guijt J, Kaul Shah M, (1998) The myth of community: gender 
in the participatory process. ITDG Publishing, London. 

25. Hammer GL, Hansen JW, Phillips JG, Mjelde JW, Hill H, Love 
A, Potgieter A, (2001) Advances in application of change 
prediction in agriculture: Agric Syst 70:515-553 

26. Hansen JW (2002), Realizing the potential benefits of climate 
prediction to agriculture: issues, approaches, challenges. 
Agric Syst 74: 309-330. 

27. Humanitarian Policy Group (HPG). 2009a. Pastoralists’ 
vulnerability in the Horn of Africa: exploring political 
marginalization, donors’ policies, and cross-border issues: 

literature review, by S. Pavanello. London, Overseas 
Development Institute. 

28. Holling, C. S. 1997. Regional responses to global change. 
Conservation Ecology 1:1-23 online URL: 
http://www.consecol.org:vol 1/ iss2/art3. 

29. IIED. 2009. Community-based adaptation to climate change.  
30. IIED. 2011a. Protecting and promoting the rights of 

indigenous people benefits us all, by K. Swiderska. (available 
at http://www.iied.org/protecting-promoting-rights-
indigenous-people-beneits-us-all) 

31. IIED. 2011b. Adapting agriculture with traditional knowledge, 
by K. Swiderska. IIED Brieing. 

32. IPCC, Climate Change, 2007. Impacts, adaptation and 
vulnerability. contribution of working group II to the fourth 
assessment report of the intergovernmental panel on 
climate change. In: Parry, M.L., Canziani, O.F., Palutikof, J.P., 
van der Linden, P.J., Hanson, C.E. (Eds.), Cambridge 
University Press, Cambridge, UK, 2007, pp. 976. 

33. IPCC. 2012. Managing the risks of extreme events and 
disasters to advance climate change adaptation (SREX). 

34. JAZAIRY, I. (1987) How to make Africa Self-Sufficient in 
Food’, Development, (2/3), pp. 50-6. 

35. Jones JW, Hansen JW, Royce FS, Messina C (2000) Potential 
benefits of climate forecasting to agriculture. Agric Ecosyst 
Environ 82:169-184. 

36. Kelman, I., Mercer, J. & West, J.J. 2009. Combining different 
knowledges: community-based climate change adaptation 
in small island developing states. In IIED Participatory 
Learning and Action 60: Community-based Adaptation to 
Climate Change. (available at 
http://pubs.iied.org/G02812.html) 

37. Martin A, Sherington J, (1997) Participatory research 
methods: implementation, effectiveness, and institutional 
context. Agric Syst 55:195-216. 

38. MAXWELL,S. and FERNANDO, A. (1987) Cash Crops in 
Developing Countries’, Brighton (mimeo): Institute of 
Developmental Studies, University of Sussex, revised version 
in World Development, (1990), 18, (2). 

39. McCay, B. J. 1978. Systems ecology, people ecology and the 
anthropology of fishing communities0 Human Ecology 
6:397-422. 

40. McCracken J, Pretty J, Conway G, (1988) An introduction to 
repid rural appraisal for agricultural development. IIED, 
London. 

41. Mosse D (1995) Authority, gender, and knowledge: 
theoretical reflections on the practice of Participatory Rural 
Appraisal. Overseas Development Institute Agricultural 
Administration Network Paper 44:569-578. 



                                                                                                                      

Takem Ebangha et al. 
Climate change response actions the adverse effects of climate change on the Widikum community in Cameroon, 
Climate Change, 2017, 3(9), 117-127,                                                                                                                                                                                     
www.discoveryjournals.com                                                                                                                                   © 2017 Discovery Publication. All Rights Reserved 
 
 

Pa
ge

12
7 

ANALYSIS ARTICLE 

42. Mosse D (2005) Cultivating development: an ethnography of 
aid and practices. Pluto Press, London 

43. MUREITHI, L. (1985) Crisis and Recovery in African 
Agriculture; Development, (2/3), pp.28-35. 

44. National Disaster Management Centre(NDMC). 2005. A 
policy framework for disaster risk 
management in South Africa. (available at http://www.ndmc.
gov.za/LinkClick.aspx?ileticket= 
woMQMWNuU9k%3D&tabid=61) 

45. Nelson DR, Finan TJ (2002) The emergence of a climate 
anthropology in northeast Brazil. Pract Anthropol 22:6-10. 

46. Nelson N, Wright S, (eds) (1996) Power and participatory 
development: theory and practice. ITDG Publishing, London. 

47. Okali C, Sumberg J, Farrington J (1994) Farmer participatory 
research: rhetoric and reality. Intermediate Technology 
Publications, London. 

48. Pandey, D.N., Gupta, A.K. & Anderson, D.M. 2003. Rainwater 
harvesting as an adaptation to climate change. Current 
Science, 85(1): 46—59. 2003. 

49. Partnership for Environment and Disaster Risk Reduction 
(PEDRR) & The Council of Europe. 2010. Demonstrating the 
role of ecosystems-based management for disaster risk 
reduction. 

50. Peters P (1996). Who’s local here? The politics of 
participation in development. Cult Surviv Q 20:22-25. 

51. Richard P (1995) Participatory rural appraisal: a quick and 
dirty critique. Participatory Learn Action Notes 24: 13-16. 

52. Scoones I, Thomson J, (eds) (1994) Beyong farmers first: rural 
peoples’ knowledge, agricultural research and extension 
practice. ITDG Publishing, London. 

53. Singh, N. and V. Titi. 1994. Adaptive strategies of thepoor in 
arid and semi-arid lands: in search of sustainable livelihoods. 
International Institute for Sustainable Development, 
Winnipeg, Manitoba, Canada. 

54. Slocum R, Wichhart L, Rocheleau D, Thomas-Slayter B (1995) 
Power, process, and participation: tools for change. ITDG 
Publishing, London. 

55. Smithers, J. and B. Smit. (1997). Human adaptability to 
climate variability and change. Global Environmental change 
7: 129-146. 

56. Templeman, D. E (1998) Rural women and food security: 
current situation and perspectives. 

57. Thornton, P.K., Jones, P.G., Ericksen, P.J., Challinor, A.J., 2011. 
Agriculture and food systems in sub-Saharan Africa in a 4 
C+ world. Philos. Trans. R. Soc. A: Math. Phys. Eng. Sci. 369, 
117–136. 

58. Tittonell, P., Vanlauwe, B., Leffelaar, P.A., Rowe, E.C., Giller, 
K.E., 2005. Exploring diversity in soil fertility management of 
smallholder farms in western Kenya: I. Heterogeneity at 
region and farm scale. Agric. Ecosyst. Environ. 110, 149–165. 

59. The interactive forestry atlas of Cameroon aster images of 
2007 and landsat images of 2013. 

60. United Nations Framework Convention on Climate Change 
(UNFCCC). 2011. Framework convention on climate change. 

61. UNDP (2008) Increasing food prices and food security: 
Diagnosis issues and policy options paper prepared under 
coordination of the UNDP task force on high food prices, 
chaired by SelimJahan, Director, New York. 

62. Washington R, Downing TE (1999) Seasonal forecasting of 
African rainfall: prediction, responses and household food 
security. Geogr J 165: 255-274 

63. World Bank, 2000. World Development Report 2000/1: 
Attacking Poverty. Oxford University Press, Oxford, UK. 

64. World Bank, 2006. Kiribati Adaptation (Phase 2 
implementation) Project, Project Appraisal, document, 
Report Number 35969. The World Bank, Washington, DC. 

65. Wilbanks, T. J. and R. W. Kates. (1999). Global change in local 
places: how scale matters. Climatic change 43: 601-628. 

66. Zambian Red Cross, 2003. Vulnerability Capacity 
Assessment, Sinazongwe District. Zambia 
Red Cross Society, Lusaka, Zambia. Available at: http://www.
proventionconsortium.org/themes/default/pdfs/CRA/Zambi
a.pdf (accessed 10 June 2007). 

 
 
 
  

 

 

 

 


