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SECTION 1.

1.1. Summary
Rugezi wetland is a refuge for wetland-dependent species and plays important roles in regulating water flow. The unsustainable use of wetland resources and that of its watershed coupled with climate change have affected the wetland and caused suffering to locals as well as the whole country. This project aimed at determining the effect of wetland exploitation on threatened species in Rugezi wetland and exploring alternatives as well as enhancing community awareness. During this project, disturbances related threats were found not only to the endangered Grauer’s swamp warbler Bradypterus graueri but also to a range of other different bird species that inhabit the wetland. Types and levels of human activities associated with the wetland destruction were also documented as well as suggesting alternatives for the sustainable utilazation of Rugezi wetland resources. 

1.2. Background
The wise use of wetlands is defined as "their sustainable utilization for the benefit of human kind in a way compatible with the maintenance of the natural properties of the ecosystem "and sustainable utilization as " human use of a wetland so that it may yield the greatest continuous benefit to present generations while maintaining its potential to meet the needs and aspirations of future generations" (Ramsar, 2002). Wetlands act as sinks for sediment particles and play an important role in the national water balance by acting as a buffer, thus reducing the maximal flow rates during the rainy season and maintaining a relatively high flow rate during the dry season. Currently, an estimated 94,000 ha have been brought under agriculture, the large majority of this being subsistence agriculture with maize, sweet potatoes and beans (RSSP, 2000). Wetlands also provide a spawning habitat for fish, and are of great importance for biodiversity conservation especially birdlife. 
Rugezi wetland, one of the important wetlands in Rwanda, is a high altitude swamp located in an inundated valley in the north of Rwanda, to the east of Lake Burera on Uganda border (D.C.Loncoln et al, 2001). This site is important for Bradypterus graueri, Albertine Rift endemic and endangered species. 
The exploitation of this marsh has been extensive such that large areas of natural wetland have been altered leading to environmental degradation, unsustainable development and increased poverty despite the effort by the governement to protect it as a water catchment supplying two hydropower plants (namely Mukungwa and Rugezi). Recent studies stated that some papyrus dependent species i.e. Papyrus Gonolek Laniarius mufumbiri and Papyrus Yellow Warbler Chloropeta gracilirostris some papyrus dependent species could have been extirpated as well as Sitatunga Tragelaphus spekii (Ndimukaga, 2009; Kanyamibwa et al., 2013). The wetland has been affected by swamp drainage for hydropower, agriculture and over exploitation of non timber forest products. The exploitation of Rugezi wetland has also been so extensive that many areas have been permanently lost. Large areas of natural wetland have been altered to man-made wetland or completely changed to other forms of land use. In the drive for economic growth, agricultural practices and development continue to threaten the Rugezi wetland and its biota. 

Recently, due to the reduction of power supply in relation to the dryness of the swamp, a large interest has been raised at national level for the ecological status of Rugezi. Therefore the government approved that the marsh will be the first Ramsar site for Rwanda following the ratification of the convention came into force on 1 April 2006 (UNESCO, 2006).

This project intended to help local people identify appropriate way on the sustainable use of Rugezi wetland resources in the framework of reducing the pressure on Rugezi wetland biodiversity as well as its watershed management.
1.3. Project Members

Ndimukaga Marc

Marc Ndimukaga has 7 years working experience both in for-profit and non profit organizations. Most recently, he was awarded a Conservation leadership Program/Future Conservationist Award and Alcoa Foundation Practitioner Fellowship Award. Marc worked as a Senior Conservation Officer with the Association pour la Conservation de la Nature au Rwanda, a BirdLife International partner in Rwanda and then later with Association pour la Promotion des Etudes d’Impact Environnementaux au Rwanda (APEIER) as a consultant before co-founding STRAIGHTFORWARD DEVELOPMENT SERVICES LTD, a private company dedicated to providing Rwandan people with multi services of best quality. Marc has conducted many sessions voluntarily to promote volunteerism, biodiversity conservation and sustainable development in Rwanda and brought a positive reputation of his country through poverty alleviation in Rwanda. Through these experiences, he has developed managerial and analytical skills, along with strong aptitude for planning, implementing and coordinating various projects. He has broad knowledge of community development and biodiversity conservation in Rwanda. Marc holds a Master’s (Agri.) in Apiculture from the University of Agricultural Sciences, Bangalore, India and a Bachelor’s degree in Zoology from the National University of Rwanda. He also holds a postgraduate certificate in Beekeeping for poverty alleviation from Ghent University, Belgium. He was recently a Research Fellow at Agharkar Research Institute, Pune, India working on Rwandan propolis and its anti-bacterial, anti-inflammatory and anti-oxidant activities as well as working on Honey bee pollination and coffee production. He is currently a beekeeping expert with Rwanda Environment Management Authority in a project entitled “Beekeeping as a tool for livelihood improvement, adaptation to climate change and biodiversity conservation”.

Theoneste Nzayisenga

Theoneste was appointed Deputy Managing Director for Straight Forward Development Services Ltd since August 2012. He is giving some training of Environmental Impact Assessment to local professionals and partially teaching Environmental courses in Mount Kenya University.  Theoneste holds a BSc. in Biology especially Zoology from National University of Rwanda since 2007 and a Master of Engineering in Oil and Gas Field Development from China University of Geosciences since 2011. 
Nyirambangutse Brigitte

Brigitte Nyirambangutse is a Doctorate student since 2011 in Plant and Environmental Sciences at University of Gothenburg, Sweden and a lecturer at University of Rwanda. She did a Master of Research in Environmental Science at University of St. Andrews School year 2009 and a Bachelor of Botany at the National University of Rwanda school year 2006.
Niyonsenga Petra

Niyonsenga Petra was working with Association pour la Conservation de la Nature au Rwanda since 2010 as environmental education officer. Since then, she worked with local communities and students grouped in nature clubs for raising awareness in nature conservation like weltland conservation and birds. She holds B Sc in Agriculture at the Higher Institute of Agriculture and Animal Husbandry.
Musana Abel

Abel Musana is an Ecologist and a GIS expert. He has been working in the field of conservation since 2007 first as an ecological monitoring officer then as an ecologist/researcher within the home of the endangered mountain gorillas. He is currently working with Rwanda Development Board/Volcanoes National Parka as Research and Monitoring Warden. He holds an MS c in Biology and conservation and BSc in Geography from the National University of Rwanda.

SECTION 2:

2.1. Aim and objectives

This project aimed at determining the effect of wetland exploitation on threatened species in Rugezi wetland and later recommending positive measures that need to be taken towards their conservation with  4 objectives:

· To assess the level  of threats to target species at wetland zones due to varying levels of disturbance. 

· To investigate which local human activities are associated with Rugezi wetland resources exploitation i.e hunting, plant harvesting, fishing, ect. 
· To raise the awareness on the importance of Rugezi wetland to the neighbouring communities  and educate them on the sustainable use of wetland resources, biodiversity and conservation and watershed management.
· To suggest alternatives on the uses of Rugezi wetland resources.

2.2. Project area
This project was carried out in different areas of Rugezi wetland and its surrounding areas. This marsh is located in an inundated valley in the north of Rwanda, to the east of Lake Burera on Uganda border and extends between 1°21’30’’ and 1°36’11’’of south latitude and 29°49’59’’ and 29°59’50’’ east longitude. The elevation is about 2050 m.
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Figure 1: Satellite image of Rugezi wetland 
The vegetation of the marsh is dominated by Miscanthidium violaceum with stands of Cyperus latifolius around the fringes and an area of papyrus (Cyperus papyrus) near the point of outflow. Average annual rainfall is estimated at 1,200 mm. Rugezi is an important site for bird conservation. 98 bird species have been recorded from the marsh and its immediate vicinity, including five of the Afro-tropical Highlands biome, one Albertine Rift endemic and six Lake Victoria biome (Kanyamibwa, 2001; Kanyamibwa et al., 2013). This site is important for Bradypterus graueri, Albertine Rift endemic and endangered species. The vegetation of the marsh is cut and burned during the dry season for crop production, resulting in progressive habitat degradation. 

The northern sector known as Kamiranzovu is the mostly degraded by human activity. This zone mostly covered by papyrus in the past has totally changed in the last ten years. Today, this part of the marsh is regenerating and stands of Cyperus papyrus and Cyperus latifolius can be observed. Miscanthidium violaceum dominates in the central sector with Cyperus latifolius around fringes and stands of Cyperus papyrus in regeneration are observed. The southern sector is dominated by Miscanthidium violaceum. 
2.3 Land use activities in the area

The interactions between population growth, land use, and environment in Rwanda are modeled using an adapted conceptual framework applied to the neighboring Kivu region in DR Congo (former Zaire). A hypothesis is proposed that the increase of agricultural production, mostly through the use of marginal land, and the lack of implementation of a family planning program have led to a worsening of the interactions between population growth, land use, and the environment. Demography-driven projection scenarios are applied to the agricultural colonization and intensification processes. The model states that demographic pressure induces the utilization of marginal land, the shortening of fallow periods, and the conversion of pasture and forest lands into cropland. These, in turn, lead to soil degradation, which reinforces the demographic pressure on natural resources, leading to another cycle of environmental degradation. The decrease in the size of holdings has also reduced yields, leading possibly to an agricultural involution. According to the latest World Bank projections, the population of Rwanda is projected to double in <25 years, and it may reach 25.7 million in 2030 (May, 1993).

Land use activities around Rugezi wetland are dominated by cultivation, livestock and settlements. These activities have intensified in recent years and are of particular concern as they have led to Rugezi wetland degradation i.e. water scarcity and wildlife decline (Statunga and birds).

Agriculture is the main source of livelihood for the local communities surrounding Rugezi wetland. In general, cultivation has had a direct and negative impact upon the wetland through land clearance farmland. Food crops grown in the region are dominated by maize, potatoes and millet. The livestock is dominated by cattle, ships, goats and pigs. 

2.4. Methodology

Densities of threatened bird species were estimated in selected  blocks/patches across the wetland (North, Centre and South). 

[image: image3.emf]
Figure 2: Location of surveyed areas accros the marsh 
These blocks/patches were sellected randomely both in disturbed and less or non disturbed areas. Within each block/patch, a transect was opened for birds counts using point count and opportunistic methods. 

Less/or non disturbed area                               Disturbed area
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The same transect was used to track mammals including the Sitatunga Tragelaphus speckii, using direct observation and indirect observation i.e. dung, footprints and other signs to detect the presence or not of this species. 

Local human activities were documented by use of depth interviews, scheduled outreaches and focused group discussions. Direct observations activities carried out were made. Semi-structured interviews were conducted randomly within households, wetland users, and stakeholders in the project area. Semi-structured interview method were adopted to assess drivers such as training and information, conservation, policy-related support, and market access. Semi-structured questions were developed. Local organisations and individuals were selected for interview using purposive sampling (Patton, 2002; Cohen, Manion & Morrison, 2007). Information on people’s perception on Rugezi wetland and its sustainability were collected. In order to learn about the current situation and the problems facing the target group, a participatory approach baseline analysis were performed to better understand the reality of the issues, how they interrelate, how they evolved, and how urgent they rank. Direct observations on human activities carried out within the site were made. The assessment of disturbance levels were done focusing on burning, plant cutting, livestock grazing, footpaths, poaching and farming. 

GPS points were taken to map and display spatial distribution of the surveyed areas. Awareness on important issues related to the conservation of Rugezi wetland involved lectures to community meetings about the importance of their involvement in conserving their natural resources. Three meetings were held in northern, central and southern parts of Rugezi wetland. During these meetings, awareness-raising materials i.e. banners and t-shirts were distributed to local people and local authorities. Data was analyzed using PAST and ArcGIS–Arcmap GIS 9.3

2.5. Outputs and Results

2.5.1. The effect of Rugezi wetland exploitation on overall animal species 

Rugezi wetland is home to different animal species that include several bird species and mammals. During this investigation, only bird species were encountered and counted. East Africa's only truly amphibious antelope, the Sitatunga Tragelaphus spekii previously believed present in the swamp was not observed and no single sign of its existence was found, thus strengthening reports saying that this species could have been extirpated in the area (Ndimukaga, 2009; Kanyamibwa et al., 2013). It was observed that a high number of bird species was encountered in central part of Rugezi wetland with the least in south. Disturbances in northern part and a large part occupied by water in the south would explain the low number animal species most specifically bird species encountered during the survey. The difference between disturbed and less disturbed areas on overall bird species was not significant and this may be due to the fact that both wetland dependent species and common bird species were encountered and counted at the same time without paying attention to either of them particularly.

Figure 3: Abundances of bird species in different zones of Rugezi marsh

Table 1: Pairwise comparisons of the surveyed areas

	
	Less disturbed




	Disturbed
	0.07691


P=0.05
2.5.2. The effect of Rugezi wetland exploitation on threatened species
Rugezi wetland is home to a number of wetland dependent species in which some are threatened or endangered species. Recent studies reported that some of these species could have extirpated in the area. This is the case of the vulnerable Yellow swamp Warbler Chloropeta gracilirostris due to habitat degradation. During this study, the endangered Grauer’s swamp Warbler Bradypterus graueri and Grey crowned Cranes Balearica regulorum were counted and for this investigation, only Bradypterus graueri was considered for analysis. 
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Figure 4: Bradypterus graueri grooming itself

Results showed that the central part of Rugezi wetland was having a high number of this species and this may due to the fact that the area is less disturbed compared to the northern part and the flooded southern part and due also to vegetation patterns as this species prefers Cyperus latifolius vegetation.
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Figure 5: Boxplot of Bradypterus graueri with both standard error and standard deviation at 95% interval.
2.5.3. Causes of Rugezi wetland exploitation

Rugezi wetland resources have been degraded due to high demand for agricultural land as well as settlement resulting from high population growth and lack of effective policies for the sustainable use of Rugezi wetland resources. During this study, respondents pointed out land for agriculture and settlement as major causes of Rugezi wetland exploitation (Figure 6).
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Figure 6: Causes of Rugezi wetland exploitation
These causes are associated with the exploitation of wetland resources both plants and animals. The most harvested plant ranked by respondents was Cyperus latiforius which is a raw material for mat making and the region is famous in mat production or making. Among animals, the fish, Clarias sp inhabiting the water of Rugezi wetland (rivers and ponds) was found most exploited, reversing previous reports that showed Grey Crowned crane recently upgraded endangered the most threatened animal in the marsh (Figure 7). This may be due to conservation measures towards this species in recent years.
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 Figure 7: Most exploited resources in Rugezi wetland
2.5.4. Mode of exploitation of Rugezi wetland resources
The mode of exploitation of Rugezi wetland resources is crucial for both plants and animals. Most plant species are cut from the bottom with very few being uprooted (Figure 8). The first technique of harvesting would be important in controlled harvesting. It would accelerate the process of regeneration of some wetland vegetation like Cyperus latiforius while serving as raw material used in handcrafting and other activities such as roofing, construction and folder. With the needs to control the stage at which some plant species are harvested, for example, papyrus can be harvested at least after every 4 months to allow its regeneration (Mwanikah, 2006). The frequency of harvesting ought to be at least 3 times annually. The quantity harvested should also be controlled. This implies that there is need for intervention from all sides i.e. government, local NGOs and other stakeholders on the ground to reduce this threat and let local population benefit from available resources to improve their livelihoods. 
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Figure 8: Mode of harvesting Rugezi wetland resources as recently observed 
2.5.5. Reasons of Rugezi wetland exploitation

During this study, respondents were asked what reasons that are associated with Rugezi wetland exploitation and fishing was ranked as the main reason (figure 9). Seeking raw materials to make home based products was also ranked important and this is linked to the plant harvesting. 
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Figure 9: Ranks of reasons of Rugezi wetland exploitation
2.5.6. Economic Value of Rugezi wetland

Economic valuation can be defined as the attempt to assign quantitative and monetary values to goods and services provided by environmental resources or systems, whether or not market prices are available to assist us (Lambert, 2003). Some of these values are directly measurable through market transactions, such as when commercial fishermen catch and sell fish whose life cycles depend on wetlands, while others, like the value of wild birds in wetlands, may be only crudely captured through market exchanges (e.g., collective expenditures by individuals in support of their birdwatching hobbies) (Leschine et al., 1997). During this study, respondents ranked different aspects regarding the economic value of the Rugezi marsh and home products ranked the first while tourism ranked the last (figure 10).
[image: image10.emf]Home products

Commercial

Conservation

Tourist products

1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

Optimal sequence

1.2

1.6

2.0

2.4

2.8

3.2

3.6

4.0

4.4

R

a

n

k


Figure 10: Ranks of economic value attributed to Rugezi wetland
2.5.7. Market studies
All respondents affirmed that the demand of home based products in connection to Rugezi wetland exploitation is high. However, despite the high demand on the market of these home based products, the supply is highly low (Figure 11). The majority of respeondents accepted earning more than one thousand rwandan francs (1000 Frw) nearly one point five USD (1.5$) per product (figure 12).  Most of non timber wetland based products are sold locally and few of them reach the national market in big cities like Kigali city. Value added products were more expensive compared to those without value addition in the local markets. For example, a mat without added value was costing one thousand rwandan francs (1000 FRW) where as the one with added value could be sold at about five thousand rwandan francs (5000 FRW). The products encountered at local market included mats, baskets, construction materials and pots.
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Figure 11: Boxplot with standard error of home based products supply from Rugezi wetland resources (95% interval)
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Figure 12: Boxplot with standard error of prices of home based products from Rugezi wetland resources (95% interval)
2.5.8. Opinion about Rugezi wetland conservation
Study on perceptions and attitudes showed that communities recognize the importance of Rugezi wetland. The recent energy crisis which has touched almost all sectors within the country has left a good lesson to all who depend on Rugezi wetland resources. Majority of respondents were in favor of Rugezi wetland conservation (figure 13 ).
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Figure 13: Bar chat of the perceptions and attitudes about Rugezi wetland conservation with standard error at 95% intervals
2.5.9. Current threats to Rugezi wetland

In the past, Rugezi wetland resources have been degraded due to high demand for agricultural land resulting from high population growth and lack of effective policies to preserve biodiversity (Ndimukaga, 2009). Currently, protection measures have been taken to secure Rugezi wetland and its biodiversity. To date, the wetland has legal protection under the supervision of the Rwanda Environment Management Authority (REMA), local government and other partners in conservation. Although several measures have been taken by these different stakeholders to weaken illegal activities that is facing Rugezi wetland; some threats remain a serious challenge to its conservation. 


[image: image14]
Figure 14: Conceptual Model of Rugezi wetland current threats assessment
Rugezi wetland has been and still being threatened primarily by human activities as a result of increasing human populations around this wetland. The current major threats to Rugezi wetland are hunting and / or poaching, exploitation of non-timber forest products, wildfire, cattle grazing and fishing. 
2.5.10. Indirect threats to Rugezi wetland

a. Demographic pressure

Despite its exceptional in biodiversity richness, Rugezi wetland is threatened by a variety of serious human pressures. In this regard, it is important to highlight that this wetland is located in the most densely populated region of Rwanda. The average population density is more than 500 inhabitants/km² (Rwanyiziri, 2009). As result, several forms of human exploitation of the wetland are registered in the wetland hence an indirect threats to natural resources of the wetland. 
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Figure 15: Density population around Rugezi wetland
b. Poverty 

Having poor people like Batwa communities around Rugezi wetland has serious implications for its sustainable conservation. A consistent desire to have access to wetland and harvest some of its products was expressed by 63.2% of the respondent people, and in particular by the Batwa communities during our survey. Poor households are likely to have limited economic alternatives and are more dependent on the wetland available resources for their subsistence, or as an income source as this was reported.

2.5.11. Direct threats to Rugezi wetland

a. Grass-cutting

In Rugezi Marsh grass are cut for different purposes including fodders, handcraft, fishing baskets, medicinal plants and covering houses for livestock.  They are cut mainly by children but also the adult people are involved in this illegal activity.

b Fishing

Illegal fishing activity was sighted in south-Eastern part where the water level is high. The species of fish; Clarias sp is caught with the fish baskets (Figure 16). 
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Figure 16: Fisherman with fish traps
c. Poaching and hunting
Hunters with feral dogs were met during the data collection in Rugezi Marsh. The encountered hunters were a group of Batwa and, as the big mammals are very rare (or even absent), were hunting on birds including Grey-crowned Crane, Red-necked Superfowl and Yellow-billed Duck. Chicks of Grey-crowned Crane are also robbed from their group and kept in the household to be sold and used as pets in hotels and households in Kigali or Musanze cities. As other threats on Rugezi Marsh, the hunting and local animals’ trade are mainly driven by lack of environmental law enforcement, poverty and lack of awareness (Nsabagasani, 2012).

2.6. Achievements and Impacts

Based on information collected during this survey, we now have a better image regarding disturbances and their negative effects on endangered species and other species of Rugezi wetland. We were able to document human induced disturbances and their impact on the overall dynamic of life the Rugezi wetland. For instance the survey comfirmed the extirpation of the vulnerable Yellow swamp Warbler Chloropeta gracilirostris and Sitatunga Tragelaphus speckii due to habitat degradation and poaching. The study documented causes and reasons associated to the exploitation of Rugezi wetland resources where cuting down Cyperus latiforius, a habitat and breeding site for the endangered  Grauer’s swamp Warbler Bradypterus graueri, was found high in the wetland because this plant is a raw material in mat crafting; a practice famous for the region. This information would help in the conservation efforts involving wetland users by introducing the concept of sustainable utilization of Rugezi wetland resources i.e controling most harvested plants.This best practice greatly contribute and help in regeneration of these plants on one side but on the side also will help local people to benefit from the resources of the wetland without making any compromise and doing it ilegally. 
Furthermore, we were able to assess the attitude of local people towards Rugezi wetland conservation. The majority of our respondents were in favor of the conservation of Rugezi wetland and this shows how communities in the area recognize the importance of Rugezi wetland resources. However they would like to have a go to benefit from its resources directly which would lead to a kind of tragedy in commons. 
During our environmental education campaign, we have established a good working relationship with local authorities and local population. The high rate of participation and collaboration of local authorities from district to village level showed how important this issue is. This relationship is a key element in scaling up conservation activities in and around Rugezi wetland. Without the collaboration between local authorities and people nothing can be done but we are confident the collaboration base is well established and local people are grouped in cooperative even though a close follow up of authorities is paramount to make sure all principles of conservation are respected. 
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Figure 17: Group photo during environmental education campaign
SECTION 3:

3.1. Conclusions 
It comes out from this study that Rugezi wetland conservation is of great concern regarding the ecological and economic value of this marsh. Human demography linked factors such as burning, plant species cutting, livestock grazing, footpaths/trampling, hunting/poaching directly affect Rugezi wetland habitat conditions. Alternative activities such as eco-tourism and value added home based products would contribute a lot in the sustainable use of Rugezi wetland resources thus contributing in the conservation of this wetland and its biota.

3.2. Problems encountered and lessons learnt
This project has particularly encountered some unexpected challenges, although overall we feel that the execution of the work went very well. The initial project submitted for funding was designed to use workshops for teachers of primary and secondary schools and local authorities as well as other leaders around Rugezi wetland after assessing the effect of disturbances on Rugezi wetland biodiversity. Due to problems encountered in fund disbursement by Association pour la Conservation de la Nature au Rwanda (ACNR), activities have been delayed for almost one year to the scheduled plans and when the problem was solved, we had to change slightly our initial plans regarding activities in objective 3. The initial planned activities were to conduct education programs among students from primary and secondary schools facilitated by their teachers in addition to local people. When  funds were finally released, all students were not available because of the school holiday period. We therefore focused on local communities and community leaders. 

3.3. In the future

We plan to continue our education program on the link between conservation and long term availability of resources, by revisiting the schools and villages, and engaging local community. Ultimately we hope to find alternative, environment friendly practices such as value added handcrafts, demanding less materials from the wetland for local people to be involved in, and to encourage people to participate in these. In addition, sustainable harvesting should be studied, making evident for people how they can still use resources without loosing the opportunity for using them in the middle and long terms. A program for the reintroduction of extirpated species (like Sitatunga Sp.) in Rugezi wetland should be developed and implemented.  
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4.2. Appendices
Appendix I: Data sheet collection

	Surveyors:


	Field Sheet Ref: 
	Visit date (DD:MM:YY): 

___ __ /____ /___ ___

	Transect Name: 
Sector and District:
	Weather (1,2 or 3): 

Cloud       Rain       Wind       Visibility

____              ____             ____                ____

	Vegetation:


	Human Disturbance:



	
	Natural Disturbance: 


	Season: 

	Transect Length:


	Start Time: 
	End Time: 
	Other: 

	P1
	P2
	P3
	P4
	P5
	P6
	P7
	P8
	P9
	P10

	
	
	
	
	
	
	
	
	
	

	Point No
	Species/Common Name
	Distance/m
	Cluster size
	Additional Observations

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Appendix II: Field data sheet collection: Questionnaire

Rugezi Wetland Conservation Project, Rwanda
A. Personal details

Name…………………………………………………………

Date of visit……………………………….

Sub-location……………………………………..

Village………………………………………….

1. Age: 

(1) Below 20 

(2)20-40 years 

(3) Above 40

2. Sex: 

(1) Male

(2) Female

B. Social-economic activities

3. Please rank the most common causes for the exploitation of Rugezi wetland resources by the people around here:

(1) To create more agricultural land

(2) To create more place for settlement

(3) To allow for more industrial development

(4) Any other specify

4. Please rank all non-timber resources exploited by people around here beginning by the most exploited 

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

…..

5. What is the mode of ownership of each non timber products?

(1) Communal

(2) Private

(3) Trustland

5. How many ha of land do you own?

(1) Less than 10 ha

(2) More than 10 ha

6. Of these, what proportion are each non timber products?

(1) Half

(2) Quarter

(3) All

(4) None

7. Of this, initially, what proportion were each non timber products?

(1) Half

(2) Quarter

(3) All

(4) None

8. Do you have plans of clearing this portion in future?

(1) Yes

(2) No

C. Non timber products and uses

9. Are you aware of non-timber wetland products use?

(1) Not aware

(2) Aware

10. Please rank the comparative advantage in terms of economic values of the following non timber wetland products uses in your home area:

(1) Commercial 

(2) Home products

(3) Tourist products

(4) Conservation

11. Do non timber wetland products play any traditional role to the people of this region?

(1) Yes

(2) No

If yes specify………………………………………………………………………

12. Apart from the tangible products, is there any other intangible value e.g. spiritual, aesthetic, etc?

(1) Yes

(2) No

13. Do you know any traditions prohibiting the conservation of non timber wetland products?

If yes, give reasons for their protection?

D. Non timber products harvesting and regeneration

14. Do people harvest non timber products around here?

(1) Yes

(2) No

If yes, rank the reasons why they harvest

(1) Cottage industries

(2) Products e.g. home based

(3) Sale

(4) Fishing

(5) Poaching

15. What are your feelings about non timber products harvesting?

(1) Like

(2) Dislike

(3) No feeling

Others, specify…………………………………………………………………

16. How do you harvest non timber products (methods)?

(1) Cut from top

(2) Cut from bottom

(3) Uproot

(4) Trampling

(5) Hunt

Any other, specify………………………………………………………………

17. How often do you harvest?

(1) Daily

(2) Weekly

(3) Monthly

Any other, specify………………………………………………………………….

18. What quantity harvested?

(1) 1-10 Bundles

(2) 10-50 Bundles

(3) >100 Bundles

Any other, specify……………………………………………………………………….

19. At which stage do you harvest?

(1) < 1 month

(2) 1-3 months

(3) > 3 months

Any other, specify………………………………………………………………………..

E. Market

20. How is the demand in the market for the products?

(1) High

(2) Low

21. How is the supply of the products in the markets?

(1) High

(2) Low

22. How much do you earn out of one product per day?

(1) <1,000

(2) >1,000

Any other, specify……………………………………………………………………..

F. Conservation of Rugezi wetland resources
23. What is your opinion about Rugezi wetland conservation? 

(1) In favor

(2) Against

(3) Undecided

Others, specify…………………………………………………………………………..

24. When did you start seeing each of these non timber products in this area (estimate how long ago)?

a. 

(1) Less than 5 years

(2) Between 5 and 10 years

(3) 10 to 15 years

(4) Over 15 years

b. 

(1) Less than 5 years

(2) Between 5 and 10 years

(3) 10 to 15 years

(4) Over 15 years

c.

(1) Less than 5 years

(2) Between 5 and 10 years

(3) 10 to 15 years

(4) Over 15 years

d.

(1) Less than 5 years

(2) Between 5 and 10 years

(3) 10 to 15 years

(4) Over 15 years

e.

(1) Less than 5 years

(2) Between 5 and 10 years

(3) 10 to 15 years

(4) Over 15 years

……….

25. How were these non timber products when you first settled here? 

a.

(1) Thick

(2) Scattered

Any other, specify………………………………………………………………….

b.

(1) Thick

(2) Scattered

Any other, specify………………………………………………………………….

c.

(1) Thick

(2) Scattered

Any other, specify………………………………………………………………….

d.

(1) Thick

(2) Scattered

Any other, specify………………………………………………………………….

e. 

(1) Thick

(2) Scattered

Any other, specify………………………………………………………………….

26. Are you aware of the effects of over-harvesting non timber wetland products?

(1) Yes

(2) No

(3) Not sure

If yes, specify…………………………………………………………………………..

27. Please rank the comparative advantage that you think should be done to sustainably use the non timber wetland products in the marsh

(1) Add value to the products

(2) Control harvesting

(3) Alternative economic uses e.g. ecotourism

(4) Alternative livelihood

G. Value addition of products 

28. If more value was added to your products, would it earn you more money and reduce on Over-harvesting?

(1) Yes

(2) No

(3) Not sure

If yes, state the amount per product………………………………………………………

29. What are some of the value addition strategies?

(1) Decorations

(2) Better quality products

Any other, specify………………………………………………………………………..

30. Apart from these non-timber wetland products harvesting, which other income generating activities are you involved in?.................................................................................................................. 

H. Other activities associated with the wetland
31. Do people hunt animals around here? 

(1) Yes

(2) No

If yes, rank the reasons why they hunt and which species

32. When did you start seeing Animals in this area (estimate how long ago)?

(1) Less than 5 years

(2) Between 5 and 10 years

(3) 10 to 15 years

(4) Over 15 years

33. How were the animals when you first settled here and which species? 

(1) Many

(2) Few

Any other, specify………………………………………………………………….

Appendix III: Manuscripts in preparation
Ndimukaga M., Nzayisenga T., Nyirambangutse B., Niyonsenga P. and Musana A., 2014. Effect of non-timber forest products exploitation on threatened species and overall health of Rugezi wetland, Rwanda.
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To conserve Rugezi wetland and its biodiversity





                                       Objectives 2








To assess the level of threats to target species at wetland zones due to varying levels of human exploitation
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