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I- INTRODUCTION 

This CRiSTAL-Forest project comprises a scientific review and field-testing work to adapt the 

existing CRiSTAL tool (Community-based Risk Screening Tool—Adaptation and Livelihoods) 

to forest-dependent communities. The objective of this work is to provide policy makers, 

development agencies, and NGOs in the forestry sector with a forest specific climate change 

assessment tool. Following the desktop analysis of CRiSTAL-Forest, the second phase took 

place within CIFOR’s project ACFAO (Adaptation of Forest to Climate Change in West Africa). 

It consists in the implementation of a series of CRiSTAL-Forest workshops with different 

stakeholders in Burkina Faso. This report summarises in its first part the four field workshops 

held with different social groups in the Mouhoun region (Deux Balés province) in Burkina 

Faso. In the second part of this report the adaptive strategies developed using CRiSTAL-

Forest are described and discussed for various forest user groups (women, men, and 

different ethnic groups).  

II.2. STUDY AREA 

Boromissi (11°56'6"N   2°54'35"W) is an administrative village located in the department of 

Siby, which is located in the province of Bale in Southwestern Burkina Faso. It is about 22 

kilometres away from Boromo, the capital of the region.  

 
Figure 1: Geographical situation of the study area 
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The study area is bordered: 

- in the north by the protected forest of Kalio; 

- in the south by the protected forest of Soroboly; 

- in the east by the River Mouhoun; 

- in the West by the Mohoun, Oury, and Oulo villages. 

From a geomorphologic perspective, the area of Boromissi is poorly rugged, the terrain is 

fairly flat, and the hills are in the upper parts of the zone. Plains cover more than 70% of the 

local area and correspond to the lower parts of the glacis and are located mainly along the 

Mouhoun River (Figure 1).  

 

II.3  CLIMATE  

From a climate perspective, Boromissi area is located in the Sudano-Sahelian zone. This zone 

is characterized by an average annual rainfall between 600 and 900 mm. The average 

temperature is between 28° and 29° 5' in the area. This area has two types of seasons: 

- a dry season characterized by dry Harmattan winds blowing from northeast to southwest in 

October to March. April is a benchmark month during which the moist winds or monsoon-

loaded trade winds arrive; 

- a rainy season of about five months. The diurnal and annual temperature ranges are less in 

the northern part of the country. Rainfalls are irregular and vary depending on the year.  

From a vegetation perspective, the territory of Boromissi is located in the Sudanian- 

phytogeographic domain (Guinko, 1984) and, more specifically, in the southern Sudanian 

subzone, with the presence of shrubby to wooded savannahs and gallery forests along the 

waterways. These vegetation formations serve as shelter to a rich and varied fauna where 

game such as hares, antelopes, hippos, buffaloes, elephants (fully protected species), 

warthogs, hyenas, lions, panthers, etc. are encountered, mainly in the reserves and 

protected forests. 
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III. APPROACHES AND METHODS 

III-1. Preparatory phase 
In order to assure the use and viability of the tool, 10 scientists and development agents 

from two important national organisations—INERA and Réseau MARP—were associated 

with the field test and the analysis of CRiSTAL-Forest.  

CIFOR organised a partner training workshop on CRiSTAL-Forests on 16 April 2012 in 

Ouagadougou. The aim of the workshop was to present the tool and to familiarise 

participants from the partner organisation with different modules and questions 

surrounding CRiSTAL-Forest. The workshop consisted of a brief presentation of the project 

and an explanation of all the different phases and e-tools that will be used on the ground 

during the diagnoses with communities. The composition of the teams and the program of 

fieldwork were finalized.  

In addition, during this training workshop, the teams harmonized their understandings with 

respect to some of the concepts related to CRiSTAL-Forest. The concepts of vulnerability, 

adaptive capacity, adaptation, and mitigation were explained and discussed in the group in 

order to facilitate understanding between scientists, communities, and policy makers. 

Furthermore, a set of guiding documents has been prepared for exploitations by teams on 

the ground. A code of answers and solutions to some difficulties that might arise during the 

implementation of CRiSTAL-Forest in the field were presented and shared during this 

preparatory workshop.  

III-2. Field data collection  
The demographic characteristics of villages in Burkina Faso are a result of several inter-

provincial migration waves. Differences in accessibility and use of natural resources remain 

linked therefore to the settlement’s history of the village and are mostly distinguished 

between autochthones (the first group who settled in the region)  and migrant (all groups 

from different ethnic entities who settled later). Additionally, women and men in those 

different ethnic groups use forest resources in different ways and also have traditionally- 

differentiated access and rights. In order to reflect those differences in the study, we hold 

the CRiSTAL-Forest workshops with 2 ethnic groups and with men and women in each group 

(Figure 2).  
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Workshops: social group, date, and number of 

participants 

 

Preliminary discussions with key representatives of 

the village, 17 April 2011, 15 participants  

 

 

Workshop with men from Nunuma ethnic groups (the 

autochthones of the villages), 18 April 2011, 20 

participants 

 

 

Workshop with women from Nunuma ethnic groups 

(the autochthones of the villages), 19 April 2011, 17 

participants  

 

Workshop with men from Fulani ethnic groups (the 

migrant groups into the villages), 20 April 2011,  

15 participants 

 

Workshop with women from Fulani ethnic groups 

(which are the migrant group into the village), 15 

participants  

 

 

Figure 2: Agenda of the CRiSTAL-Forest workshops in Boromissi, with various social groups 
 

The data collection phase lasted 9 days (from 17 to 21 April 2012), including 1 day of 

preliminary interviews with key representatives, 4 days of discussions with the villages’ 

autochthone population (men and women separately), and 4 days with the group of Fulani 

migrants (men and women separately).  
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III-3. Data analysis  
The analysis itself went through a construction phase of diagrams and summary tables of the 

results of the CRiSTAL-Forest tool that has been used in the field and a data analysis step. 

This analysis was done from diagrams and summary tables that were already prepared and 

from the notes taken during the sessions conducted during the interviews with the focus 

groups.  
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IV. RESULTS OF CRISTAL-FOREST APPLICATION  

IV. 1. FOREST, NATURAL RESOURCES, AND PEOPLE: LOCAL RESOURCE MAPS 

The first module of CRISTAL-Forest aims to understand the state of the forest resources in 

the study area. When we worked to achieve this objective in the field, some difficulties arose 

due to ambiguities related to forest boundaries, overlapping lows (governmental, 

customary), and terminology. After those first experiences, we realize that communities 

were better able to share information with us if those questions were handled using more 

visualised tools such as resource maps. Consequently, we added another step in the agenda, 

which was to ask the participants to draw resource maps, including all natural resources they 

use for their livelihoods. This spatial presentation of forest resources helped them to 

understand how important forest resources are and which forest is used by whom and in 

which season. Using this map, the second exercise was to rank the vulnerability of the 

different forests as perceived by the group.  

Each social group (Nunuma men, Nunuma women, Fulani men, and Fulani women) made a 

representation of the territory of Boromissi (figures 4 to 7).  
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Figure 4: Resource map and assessment of forest degradation and vulnerability by Nunuma men during the CRiSTAL-Forest workshop 

 
Figure 5: Resource map and assessment of forest degradation and vulnerability by Nunuma women during the CRiSTAL-Forest workshop 
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Figure 6: Resource map and assessment of forest degradation and vulnerability by Fulani men during 

the CRiSTAL-Forest workshop 
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Figure 7: Resource map and assessment of forest degradation and vulnerability by Fulani women 

during the CRiSTAL-Forest workshop 
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The maps show generally five different areas and territories: 

 

- The residential area, which includes compounds divided into two Nunuma 

neighbourhoods and two settlements of (Fulani and Mossi) migrants, rivers, 

including the Mouhoun River, the centenary baobab tree, the areas of 

ferruginous crust outcrop, communication lines, and other infrastructure (places 

of worship, tree plantations, cotton silos, mills, stores, the premises used to teach 

reading and writing, boreholes, primary schools, cemeteries, railroads, the 

primary health care centre, which was built during the revolution but is currently 

a non-functional, cattle vaccination park). 

- The farming area, which includes farms (cereals and cotton crops), fallow lands, 

and, more northwards, the alluvial plain where there is some timid rice growing. 

- The rangeland area, which is for livestock. 

- The non-accessed area, which is made up of sacred groves and the Soroboly 

forest reserve. 

- The forest products collection areas (wood fuel and non-ligneous forest 

products), which are slightly degraded or severely degraded. 

IV.2.  FOREST VULNERABILITY AS PERCEIVED BY WORKSHOP PARTICIPANTS  

Using the developed resource maps, workshop participants were asked to assess the state of 
their forests and the vulnerability of forest resources to multiple stressors. Coins with 
different colours were distributed to each participant, which represent different stages of 
vulnerability of forest resources (Figure 3):  
 
  
Less vulnerable  Green 
Vulnerable  Blue 
Highly vulnerable  Red 
 

The exercise was structured in a way that each participant had to give his or her opinion and 

then the group had to decide together about the colour they wanted to allocate to each part 

of the forests. The differentiated impacts of different stressors are difficult to identify and 

climatic impacts are always combined with anthropological impacts. We agreed with the 

participants that the participatory assessment must consider both aspects. However, the 

results show that the reported threats to forests were all anthropogenic. 
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Figure 3: Participatory assessment of forest resources vulnerability during the CRiSTAL-Forest 

workshop 

 

In all resource maps established by Nunuma and Fulani, men and women show similar 

patterns explained by different pressures on forest resources (Figures 4-7): 

The forests situated in the southern parts of the villages were ranked in all groups as the 

most vulnerable, while the forests situated in the northern parts of the villages were less 

vulnerable. The workshop participants explained this difference with the followings factors:  

1. Growing pressure on forest resources in the south due to: 

- expansion of cotton fields in the neighboring village of Soroubouly caused by low 

soil fertility, which obliges farmers to deforest new areas; 

- land constraints on animal herders causing them to reorient their herding itineraries 

to the southern forest of Boromissi. Therefore, natural regeneration of some multi-

use and robust species is jeopardized.  

2. The restrictive forest policy applied in the protected forest (Forest Classée de 

Soroubouly). Many neighboring villages that use to collect fuel wood in the protected 

areas are now using the southern part of Boromissi to cover their energy needs. 

Since dead fuel wood is limited, cutting trees is now a common practice in this area.  

3. Handicraft: Due to the growing demand on handicraft in the tourism branch, 

neighboring areas (e.g., Oury), which are famous for producing masks, are facing a 

scarcity of very specific trees like the kapok tree in their own areas. The handicraft 

producers are now expanding their provisioning to the southern part of the 

Boromissi forest areas. 
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Those threats are currently limited to the southern parts of the area because the Mouhoun 

River builds a natural barrier for those forest users coming from the northern part of the 

forest. This part of the forest was thus ranked as the less vulnerable by all participants.  

IV.3 PARTICIPATORY HISTORICAL TIME LINES TO CHARACTERIZE SETTLEMENTS, TERRITORIES, 

AND RESOURCE USE  

The results of the historical timelines show a progressive settlement of different ethnic 
groups in the village area (Figure 8). This historical timeline explains the patterns of the 
current access and rights rules and is also reflected in the village institutional map.  
Boromissi village was founded about 250 years ago by a Nunuma population coming from 

Bouly, a village next to Sily in the province of Sissili. It was after a family misunderstanding 

over the appointment of an official to perform ancestral rites that the ancestor of the 

Nunuma of Boromissi, fearing for his life, fled from his elder brother, crossing the Mouhoun 

River courageously. At that time, the Mouhoun River was very deep and its crossing by the 

younger brother was very difficult. The origin of the name “Boromissi” is from "Bouloumi," 

meaning "very deep river" in the Nunuma language. 

The population includes Nunuma, Ko, Fulani, and Mossi. These people settled as follows: 

 

- The first group of Nunuma, the founders of the village, settled 250 years ago from 

Sily. All the concessions built around this time are now under the family name of 

“Elola”; 

- A second group of Nunuma came from Didjié 200 years ago. The people in this 

group were the nephews of the first group. All concessions that were built around 

this time are now under the family name of “Niwa”; 

- A third group of Nunuma came from Mou 175 years ago. All concessions built 

around this time are now under the family name of “Loue”; 

- A fourth group of Nunuma came from Lya 150 years ago. All concessions that 

were built on this period are now under the family name of “Naon”; 

- A group of Ko came from Soboué 100 years ago. All concessions that were built 

around this time are now under the family name of “Nogo”; 

- A Fulani population came from the region of Yako about 20 years ago. All 

concessions that were built at this time are now under the family name of 

“Diallo”; 

- Finally, a very small population of Mossi came from the area of Koudougou 10 

years ago. All concessions that were built at this time are now under the family 

name of “Nabayogo.” 
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Figure 8: Participatory historical time lines to characterize settlements of social groups in the 

Boromissi region  

Today, the village of Boromissi consists of 9 lineages according to their clan and are all 

members of the Nunuma ethnic group. These families are: Elolalia, Nijelia, Danalia, Diguélia, 

Gwalalia, Djéli (praise singers), Naonladou, Niwa, and Zalia. The populations of Boromissi, 

like other peoples of Burkina Faso, experienced the influence of imported religions such as 

Islam and Christianity. According to the INSD 2006 village file, the most practiced religion is 

Islam, with 60% of the population. However, the indigenous population remained somewhat 

animist in their living practices, which allowed them to live in harmony with their natural 

surroundings and the spirits who occupy those surroundings. Indeed, it appears from the 

results of the interviews that the Nunuma have a greater fear of the spirits of their ancestors 

than any other, mostly administrative, threats. 

 

IV.4. LIVELIHOODS, PRIMARY AND SECONDARY ACTIVITIES, AND CONTRIBUTION OF FOREST 

ECOSYSTEM SERVICES TO LIVELIHOODS  
 

The analysis of the land resource maps in the previous chapter established by each social 

group shows the existence of common as well as specific centres of interest and diverse 

representations of forest. This could be explained by the divergent activities of different 

social groups:  

- Nunuma men are more farming (cereals and cotton crops) and livestock-breeding 

(cattle, sheep, goats, and poultry) oriented. 

- Fulani men are more concerned with livestock activities (cattle, sheep, goats, and 

poultry). 

- Nunuma women farm (peanuts, cowpeas, and Bambara groundnuts), and they 

also care for livestock (pigs, sheep, goats, and poultry) and search for wood fuel 

and non-timber forest products such as shea nuts, parkia seeds, lianas (Saba 
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senegalensis), tamarinds (Tamarindus indica), comestible leaves, kaga (Detarium 

indica), wild grapes (Lannea microcarpa), gourin (Gardenia eribensens), saba 

(Balanites aegyptiaca), and wild yams. 

- Fulani women farm (peanuts, cowpeas, Bambara groundnut) for marketing 

purposes. They also do vegetable gardening in small areas primarily for family 

consumption. It should be noted that the areas farmed by them are small. In 

addition to these agricultural activities, they harvest non-ligneous forest products 

based on shea nuts, parkia, lianas (Saba senegalensis), tamarinds (Tamarindus 

indica), comestible leaves, kaga (Detarium indica), and wild grapes (Lannea 

microcarpa).   

 
Table 1: Livelihood resources as characterized during the CRiSTAL-Forest workshops in Boromissi 

 Nunuma men Nunuma women Fulani men Fulani women 

Agriculture Cereals, cotton, rice Peanuts, cowpeas, 

Bambara groundnuts 

Cereals, rice peanuts, cowpeas, 

Bambara 

groundnuts (small 

surfaces) 

Livestock 

Breeding  

cattle, sheep, goats, and 

poultry 

sheep, goats, and 

poultry, pigs 

cattle, sheep, 

goats, and 

poultry 

sheep, goats, and 

poultry 

Hunting  Small game - - - 

Fishing Sweet water fish 

(Mouhoun) 

- - - 

Forests  - Wood fuel for trading  

- Timber for building 

sheds 

Wood fuel  

Shea nuts 

Parkia seeds 

Lianas (Saba 

senegalensis), tamarind 

(Tamarindus indica), 

Comestible leaves, Kaga 

(Detarium indica), wild 

grape (Lannea 

microcarpa), gourin 

(Gardenia eribensens), 

saba (Balanites 

aegyptiaca), and wild 

yams (Dioscorea sp.)  

 

Timber for 

building sheds 

- 

- 

Mainly wood fuel 

Shea nuts 

Parkia seeds 

Lianas (Saba 

senegalensis), 

tamarind  

(Tamarindus indica), 

Comestible leaves, 

Kaga (Detarium 

indica), and wild 

grapes (Lannea 

microcarpa)  

 

 

Nunuma men practice farming either as their main activity or as a secondary activity. 

Traditional medicine from forests is considered as a highly secondary activity for the three 

groups. The group of farmers (group I) carries out other secondary activities such as hunting, 

fishing, and traditional stone-carving, which is used for bricks in the construction of houses. 
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As expected, livestock herding remains the primary livelihood activity for Fulani men. A small 

number of Fulani men do, in addition to farming and agriculture, trade and sell cattle and 

small ruminants. 

All Nunuma women (except old women who do spinning) do agriculture as their first 

livelihood activity. A number of the following secondary activities are carried out by each of 

them:  

- collection and marketing of Néré seeds or their processing and marketing as 

Soumbala (processed seed product);  

- collection and marketing of Shea nuts or their processing and marketing as shea 

butter; 

- manufacturing and/or marketing soap made from Shea butter; 

- collection of cotton as a community mutual support activity; 

- collection and use of comestible non-ligneous forest products; 

- small livestock breeding (poultry, goats, sheep, pigs); 

- preparation and sale of millet beer. 

Fulani women organize their lives around small livestock breeding (sheep, goats, poultry), 

vegetable growing (sorrel, okra), and, in some cases, peanut farming. In addition to these 

agricultural activities, they also collect and trade Shea nuts.  

 

Table 2: Main activities and livelihoods of Nunuma men as characterised during the CRiSTAL-

Forest workshops in Boromissi  

Livelihoods   Main activities  Secondary activities 1 Secondary 

activities 2 

Secondary 

activities 3 

 

Group I 

(Farmers) 

Agriculture: cotton, 

cereals growth (millet, 

corn, rice, sorghum)  

- Livestock breeding 

- Manufacturing of  

traditional stones 

- Hunting 

- Fishing  

 

Traditional 

pharmacopeia  

Group II 

(farmer-livestock 

breeders) 

Livestock breeding: 

cattle, sheep, goats, 

and poultry 

Agriculture as a 

secondary activity, 

especially for women 

Traditional 

pharmacopeia 

 

 

Group III  

(traders) 

Livestock trade: cattle, 

sheep, and goats 

- Agriculture  

- Livestock breeding 

Traditional 

pharmacopeia 

 

 

Table 3: Main activities and livelihoods of Fulani men 
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Livelihoods  Main activities  Secondary 

activities 1 

Secondary 

activities 2 

Group I 

(livestock herding  and farming) 

Livestock breeding: cattle, sheep, 

goats, and poultry  

Agriculture  

Group II 

(livestock herding, trading, and 

farming)  

Livestock breeding: cattle, sheep, 

goats, and poultry 

Agriculture Livestock trade  

 

Table 4: Main activities and livelihoods of Nunuma women  

 

Livelihoods Main activities  Secondary activities 1 Secondary 

activities 2 

Secondary 

activities 3 

Group I Agriculture - Processing and marketing of 

parkia seeds 

- Preparation and marketing 

of shea butter  

Cotton 

collection 

- Manufacturing 

of soap 

- other ELNPF 

Group II Agriculture - Processing and marketing of 

parkia seeds 

- Preparation and marketing 

of shea butter  

- Preparation 

of millet beer 

-pig breeding  

- Manufacturing 

of soap 

- Cotton collection 

- other PFNL 

Group III Spinning  

(aged persons) 

Cotton collection   

IV.5. PROVISIONING, REGULATING, AND CULTURAL FOREST SERVICES 

The participants ranked the village’s forest provisioning, regulation, and cultural services 

(Table 5). The results show that there are differences in the importance of forest products 

and services in the lives of people, between Nunuma and Fulani, and between men and 

women within these two groups. The importance of forests as a safety net became more 

clear when they considered that the food product coming from the forests were consumed 

in times when other food sources were very limited. Some products subject to marketing in 

markets outside the village were also a source of income that was invested to buy food in 

the shortage periods.  
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Table 5: Forest ecosystem provisioning, regulation, and cultural services classified in order of 

their importance during the CRiSTAL-Forest workshops in Boromissi 

 Provisioning Regulation Cultural 

Nunuma men 1. Wood fuel 

2. PFNL 

3. Timber  

4 Fodder: aerial (tree) and herbaceous  

5. Honey 

6. Medicinal plants 

7. Wildlife 

8. Fish of the Mouhoun 

9. Termites as poultry food 

1. Trees bring rain 

2. Trees maintain and/or improve 

soil fertility 

Grooves for 

sacrifices and 

ceremonies  

Nunuma 

women 

1. Parkia seeds 

2. Shea nuts 

3. Wood fuel 

4. Comestible leaves from trees 

5. Other forest food products: wild 

yams, wild grapes (Lanea microcarpa), 

and Detarium, Saba s. 

The presence of big trees bring 

rain 

 

Fulani men 1. Herbaceous fodder 

2. Timber 

3. Fodder: Aerial fodder from trees 

4. Wood fuel 

5. Shea nuts 

6. Comestible fruits (baobab, tamarind, 

etc.) 

7. Parkia seeds 

8. Comestible leaves from trees 

9. Medicinal plants 

1. Protection of soils against 

erosion 

2. Maintenance and improvement 

of soil fertility  

3.Wildlife preservation 

4. Trees helps to get rain 

5. Mitigation of wind effects 

6. Mitigation of warming 

 

Fulani 

women 

1. Herbaceous fodder 

2. Shea nuts 

3. Wood fuel  

4. Comestible leaves (baobab, tamarind, 

etc.) 

6. Medicinal plants 

7. Andropogon sp as an important 

fodder for animals 

 

1. Big trees create shadow 

2. Trees slow down violent winds 

 

 

Participants cited various Regulation services, including microclimate and temperature regulation, 

soil fertility improvement, wind protection, and erosion protection. The Fulani men ranked the 

importance of those services equally for both livelihood groups. However, regulation services 

seemed to be as important as the provisioning services, according to the Fulani men.  
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Table 6: Participatory assessment of the importance of provisioning and regulation services ranked 

by Nunuma women during the CRiSTAL-Forest workshop in Boromissi  

 

 Livelihood type  I:  Livelihood type  II: Livelihood type 

III 

Shea nuts *** ** * 

Parkia seeds *** ** * 

Comestible leaves from trees  *** ** * 

Wood fuel ** *** * 

Forest tubercles and fruits  ** * ** 

Total 13 10 5 
0 : Without importance 

* : more or less important 

** : Important 

*** : Very important 

 

Table 7: Participatory assessment of the importance of provisioning and regulation services ranked 

by Fulani men during the CRiSTAL-Forest workshops in Boromissi  

 

 Livelihood type  I: Livelihood type  II: 

Herbaceous fodder *** *** 

Timber  *** *** 

Aerial fodder (from forest trees) * * 

Wood fuel ** ** 

Comestible forest tree fruits  *** *** 

Comestible forest tree leaves ** ** 

Medicinal plants ** ** 

Soil protection against erosion ** ** 

Maintenance and improvement of soil fertility *** *** 

Wildlife preservation *** *** 

Big trees favour rainfalls *** *** 

Mitigation of wind effects *** *** 

Mitigation of atmosphere warming *** *** 
0 : Without importance 

* : more or less important 

** : Important 

*** : Very important 
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Table 8: Participatory assessment of the importance of provisioning and regulation services ranked 

by Fulani women during the CRiSTAL-Forest workshops in Boromissi 

 Livelihood type I 

Herbaceous fodder *** 

Shea nuts *** 

Wood fuel *** 

Comestible forest tree leaves (baobab, tamarind, etc.) *** 

Creates shadow and reduces heat *** 

Andropogon sp as an important fodder for animals  *** 

Comestible fruits ** 

Medicinal plants ** 

Slowdowns the wind * 
0 : Without importance 

* : more or less important 

** : Important 

*** : Very important 

 

VI.6. CLIMATIC AND NON-CLIMATIC HAZARDS  

In order to understand, classify, and rank climate hazards, we chose to use participatory 

historical time lines. We asked the group to establish a list with the most significant climatic 

and non-climatic events they remembered in the last decades. Using some local events or 

indicators, we determined a time series with the communities in order to help us estimate 

the exact year of the events and to give some examples of years those events occurred.   

 

Table 9: Major climatic and non-climatic events in the village of Boromissi in the last 10 years as 

discussed in the CRiSTAL-Forest workshops 

Focus-groups Climate-related events  Agriculture Animal production Sociocultural 

events 

Nunuma 

men 

Increasing the frequency of 

climatic irregularities:  

-Late beginning of rainfalls 

(beginning in July instead of May 

and stop in October) ; 

- Bad rain distribution during the 

season; 

- Insufficient rain quantity ; 

- Shortening of the rainy season. 

Increasing the 

proliferation of 

Purple 

Witchweed 

(Stiga sp); 

- Decrease of 

soil fertility 

Frequent surge of 

animal diseases 

(low availability of 

rangelands and lack 

of water) 

 

Nunuma 

women 

- Irregularity of rains;  

- Floods 

- Decrease of 

soil fertility; 

- Proliferation of 

invasive species 

(Striga sp.) 

- Intensification of 

bushfires 

destroying fodder 

plants 

 

Fulani men - Sudden stoppage of rains in 

early September 

- Long periods of drought during 

the rainy season  

-Irregularity of rains during the 

Big famines 

around 2004  

- Increasing the 

small ruminant 

diseases since 10-

15 years 

- Exaggerated 

 

- Increased 

conflict with 

farmers since 

the introduction 
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season  

-Floods 

increase of prices 

of animal fodder 

since 2009. 

of new varieties 

of cotton with 

late harvesting 

properties 

Fulani 

women 

- Drought (sudden stoppage of 

rains and irregularity of rains) 

- Strong winds  

- Floods  

 

 - High mortality of 

small ruminants  

 

In table 9, participants cited some examples of years where they remembered the cited 

climatic and non-climatic hazards: 
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Table 10: Some examples of climatic and non-climatic hazards between 2000 and 2010 as developed during the CRiSTAL-Forest workshops in Boromissi (all 

groups)   

 Nunuma men Nunuma women Fulani men Fulani women 

 

 

Since 2000 

Increase of water shortage frequency 

Insufficient quantity of rains 

Shortening of the rainy season 

Disturbances in rain distribution during the 

wet season 

Insufficiency and decrease of rangelands 

quality 

Increasing of the density and coverage of 

Striga hermonteca in parklands  

Decrease of soil fertility  

High frequency of animal diseases 

Change of animal food regimens 

2009:  

Violent winds 

2011: 

Droughts characterised by late start of rainy 

season and insufficient rain during the 

season  

Increasing competition over water 

 

 

Since 2000 

Increasing density of Striga 

hermonteca 

Increasing frequency of 

bushfires 

Decrease of soil fertility 

2004-2005 

Big famine  

 

2007: 

Excess of rain (floods)  

2011: 

Late start of rainy season and 

insufficient rain during the 

season  

 

Since 2000 

Increasing conflicts between farmers and livestock 

herders linked the introduction of late cotton 

varieties (late harvest) 

2009: 

Recrudescence of small ruminants diseases 

Increase animal fodder prices (in 2009, from 3000 to 

7500 FCFA) 

2011: 

Droughts  

2004: 

Drought (rains stopped early 

before the flowering of trees) 

2007: 

Abundant rain (floods) 

2008: 

Loss of animals (high mortality) 

 

2009:  

Strong winds 

Harvest destruction through 

strong rain 

2011: 

Late start of the rainy season and 

long drought periods between 

two rains  
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IV.7.  IMPACT OF CLIMATE HAZARDS ON FOREST SERVICES AND LIVELIHOODS  

Among the major events mentioned by Boromissi populations, those related to climate were 

the most numerous. Some of them took place in a positive manner and others in a negative 

way. Agriculture and livestock breeding, as well as forest ecosystem services, were 

negatively impacted by climate hazards in the last decade. The analysis made by Nunuma 

men of the combined effects of positive and negative events shows that only the availability 

of wood fuel had not been negatively impacted over the past 10 years. All other forest 

products mentioned were negatively impacted according to this analysis and the views of 

the focus group participants. 

 

We observed differences in the types of events mentioned by the groups, which was due to 

the differences in perception and analyses of events. Among the indigenous people (men 

and women), farmers, agro-pastoralists, and traditional brick manufacturers suffered most. 

Livestock traders also experienced significantly the adverse effects of the events 

experienced. Brick manufacturers were in turn affected by the fact that the other social 

groups (farmers, agro-pastoralists) could not buy their products because of a loss in harvest 

and animals due to the climatic hazards. All Fulani men felt the negative effects of the events 

on their activities while Fulani women experienced less of a negative impact on their 

activities.  

Indirect and combined effects of climatic hazards became evident through two significant 

changes that were mentioned by participants in the workshops. First, changes in the 

biodiversity of forests and parklands and the rarity of some multiuse species like 

Andropogon resulted in an indirect loss in cereal harvests (Box 1). Second, there has been an 

increasing propagation of invasive species like Striga (Box 1) as a result of the combined 

effects of decreasing soil fertility and droughts.  
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BOX1: THREATENED SPECIES HAVE DIRECT AND INDIRECT 

EFFECT ON FOOD SECURITY 

 
During the CRiSTAL-Forest workshops with communities, 

several examples explaining linkages between loss of 

biodiversity and food security were discussed in the group. 

One example was the increasing scarcity of some important 

species growing in the forest and in the open Savannah 

landscapes. One of them was Andropogon. This species 

combined with low-growing trees and shrubs bushes 

constituted, in the past, the basic form of feed for ruminant 

livestock in the area (A.N. Atta-Krah and L. Reynolds, 1985). 

During the rainy season, Andropogon is harvested and 

conserved. In the dry season, this hay is used to secure the 

survival of animals. 

Beside its importance to feed animals, this multi-use species is 

the one people traditionally use to build roofs for the garrets, 

which is where they stock the household cereal harvests for 

the entire year.  

When we discussed the importance of ecosystem services 

within CRiSTAL_Forests, participants explained that they now 

have to walk longer distances to find Andropogon and that 

access to this resource is becoming very competitive. When 

the dry season is prolonged (late start of the rainy season) and 

without Andropogon hay to complement daily animal rations, 

animals struggle to cover their needs with energy and 

nutrients. This results in frequent animal diseases, weight loss, 

and higher animal mortality. Consequently, herders have to 

move with animals in southern areas and face conflicts with 

local communities.  

A second indirect consequence of this loss is that communities 

are obliged to substitute natural roofs with metal roofs for the 

garrets (see picture to the right). This change results in a 

different micro-climate in the garrets, characterised by higher 

temperatures than in the traditional ones. Workshop 

participants reported higher damages and losses in the 

stocked, harvested cereals than in the past when people used 

Andropogon to build roofs. This loss of stocked, harvested 

cereals negatively affects the food security of participants.  

 

 

 

 

 

 

  
Open savannah vegetation with Andropogon 

(Photo: FAO) 

 

 

 

 

 

 

 
Old garret with a grass roof (right) and a new 

one with a metal roof (left) 

(Photo: Houria Djoudi, CIFOR) 
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IV.7.1. IMPACT ANALYSIS OF MAJOR CLIMATIC AND NON-CLIMATIC HAZARDS IN THE CRISTAL-FOREST WORKSHOPS AMONG NUNUMA 

MEN IN BOROMISSI (TABLE 11) 
 

Forest provisioning/ 

regulation  

services 

Late start to 

the rainy 

season  

Irregular rain 

distribution during 

the rainy season; 

  

Insufficient rain  

 

 

Shortening of the rainy 

season (stops in 

September) 

Decrease in soil fertility and 

proliferation of Stiga sp 

Fuel wood  ** ** *** *** *** 

-Shea butter trees 

-Parkia trees  

-Comestible leaves and fruit 

from trees 

 

*** 

 

*** 

 

*** 

 

*** 

 

*** 

Timber  ** ** ** ** ** 

Aerial and herbaceous 

fodder 

*** *** *** *** *** 

Medicinal plants      

Honey ** ** ** ** ** 

Termites as poultry food ** * * ** ** 
NB : * : More or less positive impact  

        ** : Positive Impact 

        *** : Very positive Impact 

        * : More or less negative impact  

        ** : Negative impact  

        *** : Very negative impact 

        0 : Without effect (no impact—neither positive or negative) 
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IV.7.2. IMPACT ANALYSIS OF MAJOR CLIMATIC AND NON-CLIMATIC HAZARDS IN THE CRISTAL-FOREST WORKSHOPS AMONG FULANI MEN 

IN BOROMISSI (TABLE 12) 

NB : * : More or less positive impact  

        ** : Positive Impact 

        *** : Very positive Impact 

        * : More or less negative impact  

        ** : Negative impact  

        *** : Very negative impact 

        0 : Without effect (no impact neither positive, nor negative) 

 

  

Forest provisioning/ 

regulation  

services  

Excessive rain 

(floods)  

 

Early 

stoppage of 

rain in 

September  

Drought (irregularity of 

rain during the rainy 

season)  

Increasing conflicts between 

farmers and livestock herders 

Herbaceous fodder *** 0 ** *** 

Timber  *** 0 0 ** 

Aerial fodder *** 0 ** *** 

Fuel wood * 0 *** *** 

Comestible fruits *** 0 * * 

Comestible leaves *** 0 ** ** 

Medicinal plants *** 0 * ** 

Soil protection 0 0   

Maintenance and improvement of soil fertility 0 0   

Wildlife preservation 0 0   

Effects favouring rains 0 0   

Mitigation of wind effects 0 0   

Mitigation of atmosphere warming *** 0   
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IV.7.3. IMPACT ANALYSIS OF MAJOR CLIMATIC AND NON-CLIMATIC HAZARDS IN THE CRISTAL-FOREST WORKSHOPS AMONG NUNUMA 

WOMEN IN BOROMISSI (TABLE 13) 
Forest provisioning 

/regulation  

services 

Irregularity of rain (long 

drought periods in the 

rainy season) 

Excessive rain (floods) Increasing frequency of bush 

fires 

Decrease in soil fertility 

 

Shea nuts *** *** ** ** 

Parkia seeds *** *** ** *** 

Other PFNL ** *** ** *** 

Comestible leaves *** *** * ** 

Wood fuel *** ** * ** 

 

IV.7.4. IMPACT ANALYSIS OF MAJOR CLIMATIC AND NON-CLIMATIC HAZARDS IN THE CRISTAL-FOREST WORKSHOP WITH FULANI WOMEN 

IN BOROMISSI (TABLE 14) 
Forest provisioning /regulation  

services 

Abundant rain (floods) 

 

Drought (rain stopped early) Violent winds Drought (irregularity of rains) 

Herbaceous fodder *** ** 0 * 

Shea nuts * ** * * 

Wood fuel *** *** 0 *** 

Comestible leaves (baobab, tamarind) *** *  ** 

Medicinal plants *** ** * * 

Andropogon sp ** * * * 

Comestible fruits ** *** 0 ** 

NB : * : More or less positive impact  

        ** : Positive Impact 

        *** : Very positive Impact 

        * : More or less negative impact  

        ** : Negative impact  

        *** : Very negative impact 

        0 : Without effect (no impact neither positive, nor negative) 
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BOX2: CUMULATIVE EFFECTS OF CLIMATIC AND NON-CLIMATIC HAZARDS:  

INCREASING OCCURRENCE AND DAMAGES OF THE INVASIVE SPECIES STRIGA 

HERMONTHICA (PURPLE WITCHWEED) AS A RESULT OF AN INDIRECT EFFECT 

OF DROUGHTS AND LOW SOIL FERTILITY  

 
The analysis of the combined effects of climatic and non-climatic hazards 

using CRiSTAL-Forest shows that farmers observed an increase in the 

coverage and the damages of the invasive species Striga hermonthica in 

the last decade. According to the CRiSTAL-Forest workshop participants, 

the severity of the damages is more important when the drought periods 

during the rainy season occur more often. Its propagation and occurrence 

appears linked to the disturbances in the distribution of the rain and the 

quantity of precipitation at the beginning of the rainy season. Participants 

complained that the late start to the rainy season is becoming more 

frequent. Research focusing on the impact of frequent droughts and 

greater climate variability in the propagation of this species are needed. 

Striga hermonthica is an obligate parasite (it cannot develop independently 

from a suitable host). Its host range is normally limited to grasses. Striga 

hermonthica is widely naturalised in Africa and has spread to the Arabian 

peninsula. Striga hermonthica affects farmlands and it is common in 

croplands and cultivation, notably in cereal crops in low moisture and low 

fertility soils. It is rarely found in natural vegetation. The small seeds are 

dispersed by the wind, can be moved with runoff following heavy rains, can 

be carried on the feet of man and livestock, on farm implements, and in 

animal faeces following their ingestion of the seed. 

Striga hermonthica is the largest and most destructive of the Striga species. 

It is one of the most serious weeds in Africa. It can parasitise important 

agricultural crops such as corn, sorghum, millets, and maize. Infestations of 

witchweed reduce yields and contaminate crops as well. Damage is 

particularly severe under conditions of low rainfall and poor soil fertility. 

Researchers at IITA estimate that the damages caused to crops by Striga 

invasion are up to US $1.2 billion. 

http://keys.lucidcentral.org/keys/v3/eafrinet/weeds/key/weeds/Media/Ht

ml/Striga_hermonthica_%28Purple_Witchweed%29.htm 

http://www.new-ag.info/en/news/newsitem.php?a=2074 

 

 

 

 

 

 

 
Striga invasion is responsible for up 

to US $1.2 billion in crop losses in 

sub-Saharan Africa © IITA 
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V. CONCLUSION 

CRISTAL-FOREST  

Using CRiSTAL-Forest allows one to understand how various local actors adapt to climate variability 

and change. It has a considerable potential to contribute positively to local and national adaptation 

planning activities. Analysing adaptation practices, needs, and gaps allow for more targeted 

improvement of adaptation practices and policies. Furthermore, CRiSTAL-Forest is well-appropriated 

to get a rapid and comprehensive analysis of the impacts of climate change on forest resources and 

the roles of those resources to cope with climate variability and change. It also helps to determine 

the gaps, which can be handled in further empirical research to understand successful cases of 

adaptation and to identify social, economic, political, and institutional causes of non-adaptive social 

systems. This will be especially important with regard to the feedback effects between adaptation 

strategies and sustainability of ecosystems, an area that is too little understood as yet but will gain in 

importance. 

Through the logical structure that started with the general description of forest resources and ending 

with adaptive strategies using those resources, it was very comprehensive for the practitioners and 

workshop participants. It represents the process of thinking and analyzing with communities about 

their own strengths and obstacles and it allows people to start a dialogue for long-term visions and 

plans.  

However, in order to apply the tool with local communities that are not very familiar with the 

computer version and where work conditions do not allow the use computers, it would be helpful to 

integrate some tools used in action research and other participatory methods (e.g., PRA: 

Participatory Rural Appraisal and SEPO: Succès - Echecs - Potentialités - Obstacles). We present here 

some examples of the way we adapted CRiSTAL–Forest to the local context by integrating some 

additional options in the community workshops:  

 Integrating more participatory tools such as the participatory historical timelines to analyse past 

events in order to overcome obstacles related to school education and convergences in academic 

dates and calendar systems and local time measurements and perceptions. We used village 

specific story lines to remember past climate events. 

  We used simple ranking tools adopted from PRA to rank different events, contributions, impacts, 

etc.  

 Representation of resources and resources were used in a way that enables communities to 

better understand the purpose of the tool. We added participatory resource maps that work very 

well with communities. We added spatial presentation of forest resources by using resource 

mapping tools. This helps one to understand which kind of forest people have access to and how 

important forest resources are in the context we are applying CRiSTAL-Forest. It is, of course, 

recommended to explore this at the national level before starting to use the tool. We observed, 

however, that in a context of overlapping user rights and the ambiguous access context there is a 

lack of information regarding local forests at higher levels.  

 There are several “cases” of climate variability at the local level that are characterised by a 

combination of different variables: the start and the end of the rainy season, the frequency of 

the rain during the rainy season, and the intensity of the rain during the rainy season. In order to 

reflect this complexity in the results, a specific climatic analysis in the beginning of the exercise is 

needed.   
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Generally, CRiSTAL-Forest shows its effectiveness and feasibility in linking climate change and 

variability to forest ecosystem services. The tool needs some improvement in order to better fit in 

local contexts.  

LIVELIHOODS, FORESTS, AND CLIMATE CHANGE 

Although agriculture is positioned as the main livelihood activity for the people of Boromissi, the 

place and role of forest products and livestock breeding are both important and strategic for all 

ethnic groups. Livestock breeding and the exploitation of the forest provide a very wide range of 

sources of income for the most vulnerable people such as the Fulani and Nunuma women. This 

diversification of activities and sources of income is a shield to counter the major constraining events 

that the village faced, especially related to climate change. Despite these strong considerations, 

there is a need to improve social integration and cohesion between the social groups by sensitization 

and consultation actions.  

The results obtained during this participatory research conducted among the population of Boromissi 

show that there are 3 ethnic groups living in the village: the Nunuma who are indigenous and the 

Fulani and the Mossi who are immigrants. Apart from the structures developed in the context of 

decentralization and the setting of municipalities, which concern the whole village (Village 

Development Committee, for example), existing social organizations are almost internal to each 

ethnic group. This does not encourage the pooling of efforts and resources to address the 

development issues of global interest for the village.  

Agriculture, which is the main livelihood activity of people, is facing climate and soil fertility 

constraints, thus limiting its productivity. Farming seems to play an important function for securing 

and diversifying socio-economic activities and incomes in the village. It is done by most women, 

whether Nunuma or Fulani—in particular, pig farming by a great portion of Nunuma women—

despite the influential presence of the Muslim religion in the village. 

Boromissi hosts a dense population of ligneous products although typical natural forest formations 

are very present today due to the impacts of droughts, bushfires, uncontrolled pruning of trees, and 

an important expansion of farms resulting from the pressure of cotton growth. Despite such 

situations, the multiple ecosystem services derived from the forest areas of the village (supply, 

regulation, and cultural) tend to show a still vital function for the populations of Boromissi (e.g., 

meeting domestic needs and marketing of forest products). The role of the forest as a safety net is 

highlighted, especially to ensure food security when crops and income are not available.  

 

The increasing need for arable land for agricultural activities creates a pressing need today for 

consultation and dialogue between natives and migrants to establish a charter of good conduct and 

good agroforestry, fish, and agricultural practices for the village. In addition to this reflection, which, 

without any doubt, depends largely on the commitment and the internal mobilization of the 

population, there is also the need to provide the latter—external support to address the many 

development challenges of the village highlighted in this research by the community in the 

participatory workshops: 

 

- Technical and institutional support to establish successful afforestation areas; 

- Improvement of infrastructure to access market, education, and health services;  

- Communities will take advantage of the development of agriculture in the lowlands around 

the Mouhoun; 
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- Poverty reduction and achieving food security through the development and intensification 

of agroforestry, and fishing activities. 

 

In the study area, the contribution of forests in reducing future vulnerability will depend on their 

management and future engagements at higher scales to support adaptation efforts at the local 

level. Forest ecosystem services have enabled people to cope with stress—at least in the short-term. 

In the long-term, these strategies can have adverse impacts on resources, which could be degraded. 

This could lead to increasing vulnerability to climate variability and change. Even though forests are a 

key resource for local livelihoods, major efforts are still needed to integrate forests into adaptation 

frameworks, in decentralised institutions at a sub-national level, and in national action programmes 

for adaptation. 
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