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ABSTRACT
Wetlands are ecotone habitats, stretched between terrestrial and aquatic habitats, seasonally or

permanently saturated with water (Ramsar 2015a). Hydric soil and anaerobic conditions result in
specific vegetation which distinguishes wetlands from other aquatic and terrestrial ecosystems.
However, these benefits and contributions are not well researched at specific localities and
ecosystems and less promoted. The study aimed to assess the ecological status, the way of
utilizing the wetland resource and the contribution of Buol wetland to the wellbeing of local
community in Lare District Gambella Regional State, Ethiopia. The study was composed of both
primary and secondary data. Where the Primary data was collected through household survey,
focus group discussions and filed observations. The secondary data were collected by reviewing
published documents relevance to this study. The collected data were analyzed using descriptive
statistics and Chi-Square Test. Chi-Square Test was used to analyze the socioeconomic activities
and their effects on wetland ecosystems and households’ attitudes toward conservation and
sustainable management of wetlands. The result indicated that socioeconomic activities had
fitted to the Chi-Square model with the level of significant at p<0.01. The conservation scenarios
of wetland resources fitted to the model, however, the households’ attitudes on cultivation,
grazing and fish stock is significant (p<0.01). Therefore, the study revealed that, wetlands are

being degraded due to the different households’ socioeconomic activities which are usually
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exercised on wetlands. Poor management and unsustainable uses are the main factors for wetland

degradation. Conservation mechanisms are essential in order to avoid the wetland degradation.

Keywords: Utilization, Ecological Status, Contribution, Wellbeing, Local community, Lare.

1. INTRODUCTION

Buol Wetland has economic, ecological, aesthetic, socio-cultural and religious values to the
societies residing around the areas. It provide habitats for several species of wild animal and
diversified fish species which existed through varying seasons in the year. Buol wetland seemed
to be important ecosystems and utilized for the benefits of humankind. Crop cultivation, fishing,
grazing of domestic animals and the collection of wetland products are basic activities performed
by local people. Likewise collection of wild fruits such as wild rice, water lily, cow lily and the
others are the important parameters that contribute significantly to the wellbeing of local
community. Buol wetland also play great role especially by providing indirect services to the
local community such as swimming and other aesthetics activities. However, adverse effects
remark in many cases: many rural communities have poor knowledge on sustainable utilization
and more often conflicts arise for the use of wetland resources. According to Utsala Shrestha
(2016), wetlands are crucial for their rich biodiversity (32 species of mammals, 461 species of
birds, 9 species of turtle, 20 species of snake and 28 species of fish- in Terai) and also for
maintaining various sources of underground water, preventing lands slides and controlling the
loss of nutrients. Religiously, lakes and rivers are important for many festivals such as the Chhat
festival in the eastern and central Terai. Furthermore, people living near Koshi river system
(Barahachetra), Narayani river system (Devghat) and Karnali River consider the Gangetic
Dolphin as a deity and as reincarnation of god (IUCN, 2004). Since the sustainable utilization
and the conservation of wetland resources depend on the degree of involvement of local
communities, it is important to prioritize programs of bringing user groups together for
conservation. Definitely, Buol wetland seem to be under threatened conditions, as the people
residing around the wetland have been exploiting the wetland resources indiscriminately without
considering its impact. The possible way of utilizing the wetlands in a sustainable way has

become an extreme necessity to promote the community's welfare in terms of the resource use. In
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some areas, local communities have already begun to replicate the conservation development
program without any external help (Rijal, 2001). Importance of community role in wetland
conservation programs should rely on understanding of livelihood resources and management of
resources through their own skill and knowledge. Nevertheless, the conservation of wetland
requires public support, appropriate government legislation and conventions as well as

conservation programs.
1.1. Objectives of the Study
To assess the ecological status of the wetland

To ascertain the utilization practice that leads to the degradation of wetland and the way should

be minimized

To assess the contribution of Buol wetland to the wellbeing of local community
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3. MATERIALS AND METHODS

3.1. Description of the Study Area

The study was conducted in Lare district, which located in western part of the Gambella
Regional State (Fig 1) to the border of South Sudan, and it has 80km away from Gambella town
with an estimated area of 1765 square kilometers (Dereje, 2003). Gambella Regional State is
located in south western part of Ethiopia at a distance of 769kms away from Addis Ababa the
capital city of Ethiopia. The Region is bounded to the North, North East and East by Oromiya
National Regional State, to the South and Southeast by the Southern Nations and Nationalities
People's Regional State.
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Figure 1.Ethiopia and Gambella Maps, adopted from Yilmaz (2008).

3.2. Methods

Study site selection: According to CSA (2007) Lare District has 27 administrative kebeles with
total population of 58,218 and the total household number of 19,406. From the combined report
by (LDAHB) Lare District Agricultural and Healthy Bureau (2015), the selected three
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administrative kebeles involved in this study has total population of 2139, of which male are
1582 and female are 557. The study area is composed of selected wetland which is Buol
Wetland. Buol Wetlands was selected purposely because; the socioeconomic activities of many
people in the area are usually obtained from that wetland. Three administrative kebeles namely;
(Pal-buol, Metduerkoang and Tandar) which allocated near to the Buol wetland were also
selected purposely because the respondents of these kebeles have good knowledge about the

wetland and their socioeconomic activities largely depend on that wetland.

Sources of Data: Both primary and secondary data were collected during the study. The
primary data was collected from the households living adjacent to the Buol wetland. Household
survey was conducted using semi structured questionnaire interview, and focus group discussion
was also used to substantiate the data. Direct field observation was also used. The secondary
data was collected by reviewing the published documents related to this study, the reports from

Lare District Agriculture and Health Bureau.

Sample size determination: to select the household respondents from both male and female a
stratified random sampling technique was used. In order to select the sample size of 138 from
total household’s population sizes of 2139 a Krejcie and Morgan, (1970) formula was used.

S=X2NP (1-P)/D? (N-1) +X?P (1-P).  Where,

S = required sample size.
X2 = the table value of chi-square at 5% the desired confidence level (3.841).
N = the population size.

P = the population proportion (assumed to be 50% since this would provide the maximum

Sample size).

D? = the degree of accuracy expressed as a proportion (0.05).

Therefore, to determine the sample size of each Kebele from total population sizes of three
Kebeles, a Cothari, (2004) formula was used.

N. P/I Where,

N = the required sample size and
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P = the population size of each Kebele

| = the total population size of three Kebeles.

Therefore, the sample sizes of 138 households were selected from total household population of
2139 of three Kebeles (Table 1). Accordingly, Pal-buol has 48 from 740 households’ population
Metduerkoang has 47 from 734 households’ population and Tandar has 43 sampled from 665
households’ population sizes (Table 1). The sample sizes which drawn from the population size
of three Kebeles were indicated by three strata of populations such as; N1 (strata 1), N2 (strata 2)
and N3 (strata 3). Therefore,

< N1 (Palbuol) = 138*(740/2100) = 48,

% N2 (Metduerkoang) = 138*(734/2100) = 47,
% N3 (Tandar) = 138*(665/2100) = 43.

Table 1.Number of the respondents interviewed per Kebele

Name of the Kebele N1, Palbuol N2, Metduerkoang N3, Tandar Total
Male 30 32 27 89
Sex Female 18 15 16 49
Total 48 47 43
Sample Size 138 (740/2139) = 138 (734/2139) 138 (665/2139) 138

3.2.1. Methods of Data Collection
Household Survey: the data on the household’s parameters such as; age, sex, marital status,
education and family size were collected. The ecological status, the ways of utilizing the wetland
resources and the contribution of Buol wetland to the wellbeing of local community were

collected through household interview, focus group discussion and field observations.

Focus group discussions: The study had conducted focus group discussions among the
respondents of three Kebeles. Ten focus group discussions were carried out. Each focus group
consisted of 10 members, and the total focus group discussions of the participants were summed
up to be 100 respondents. It was also used as a tool to support the data from individual

respondents.
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Field Observations: Direct field observation by the researcher was conducted in order to clarify

the information given by the respondents both individually and focus group discussions.

3.2.2. Methods of data analysis
The data collected through field observations, group discussion and semi-structured
questionnaires were entered into excel and analyzed using “SPSS” (Statistical Package for Social
Science Version 20. The descriptive statistics such as frequency, percentage and graph were used
to describe the demographic characteristics and households’ perceptions and their implications
on the uses of wetland resources. The method also used to analyze the major benefits of wetlands

and its contribution to the wellbeing of local community.

Chi-Square Test: Households’ attitudes to the conservation and sustainable management of
wetland resources, the socioeconomic activities and their effects on wetland ecosystem were
analyzed using Chi-Square Test. This method of analysis was used to compare the significance
of the two parameters such as “(agree or disagree)” on households’ attitudes to the conservation
and sustainable management of wetland resources. The study also used this methods of analysis
to compare the significance between “Yes and No” from the respondents for if; “the Buol

wetland has contribution to the wellbeing of local community or not.
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4. RESULT AND DISCUSSION

4.1. General Information of Households

Age of Households: the age of respondents ranged from 25-50 and above 51-70, and 71-80
respectively, and the majority (44.20%) being the age of 25-50, (39.90%) are the age ranged
from 51-70 followed by 15.90% respondents whom are ranged from 71-80 (Figure 2).

Age of the Respondents

25-50 51-70 71-80

Figure 2. Age of Households

Sex of Households: Majority (64.50%) of the respondents were male, and (35.50%) were female
who participated during the study (Figure 3)

Sex of Respondents

64.50%

Male Female
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Figure 3.Sex of Households

Marital Status of Households: This study identified different marital status from the
participants, and their effects on the uses of wetland resources. The result in (Figure 4) showed
that, among the respondents 47.10% were married, 22.50% divorce, 19.50% widow, and 10.90%

were unmarried.

Marital Status

22.50%
19.50%
10.90%

Unmarried Married Divorce Widow

Figure 4.Marital Status of the Households

Educational Status of Households: Wetlands in the study areas are the most useful sources for
various incomes supporting the different socio-economic activities of local people. The result
indicated that, 42.00% of the households do not have formal education, while 23.90% in the
level of primary school, 21.00% were junior students, 9.40% in secondary school, and 4% were

in the college level (Figure 5).
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Educational Status of Respondent
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Uneducated Primary School  Junior Scholl ~ Secondary School College Level

m Seriesl m Series2

Figure 5.Educational Status

Family Size of Households: The study ranged the family sizes of respondents in to two groups;
(from large size to small size). Large family size indicated by >5 members in one household,
while small indicated by <5 members in one household. The result in (Figure 6) showed that,

61.60% respondents were from large family size followed by 3840% respondents whom came

Family Size of the Respondents

m >5members = <5members

Figure 6.Households’ family size

Occupation of Households

The households with different occupations have participated in this study. The result in (Figure
10) showed that, among the respondents majority (57.90%) were farmers, 25.40% were

government workers and 16.60% were traders.
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Occupation of the Respondents

57.90%

16.60%

Farmer Government worker Trader

m Seriesl m Series2

Figure 7.Households’ occupation

4.2. Benefits of Wetlands

The diverse benefits of wetlands and their rank based on the summation score of the
corresponding numbers of values given by respondents is shown in the result (Table 2).
Accordingly, cultivation land scored the first rank (R-1) with the highest value of (24), followed
by drinking water that scored second rank (R-2) with value of (22), while grazing land scored the
third rank (R-3) with value of (18), and fish to the fourth rank(R-4) with the score value of (14).
Table 2. Benefits of wetlands

Benefits Respondents (N=7) Score  Rank
1 2 3 4 5 6 7

Cultivation Land 4 4 2 4 3 4 3 24

Drinking Water 3 4 2 4 3 2 4 22

Grazing Land 2 4 3 2 2 3 4 18

Fish Stock 4 2 1 1 1 3 2 14

Note that; (4= Excellent, 3= Very good, 2= Good, 1= Satisfactory).

Direct field observation indicated that, wetlands are providing different types of benefits that
offer different values to the local people. However, it provides a significance grazing land and
drinking water for human and livestock, and other domestic purposes. Wetlands also provide

cultivation land, fishing and wildlife which have essential role to the human survival.

Cultivated plants:
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The result in (Table 3) showed the benefits of cultivated plants which obtained from different

type of crops that people uses to cultivate around the wetlands. Among, 24.6% were maize,

20.8% sorghum, 19.8% bean, 19.1% pumpkin and 16.2% were sweet potato.

Table 3.Crop types cultivated commonly as described by informants’

Common name  Scientific name Frequency Percentage
Maize Zea mays 34 24.6%
Sorghum Sorghum bicolor 29 20.8%
Bean Glycine max 27 19.8%
Pumpkin Cucurbita 26 19.1%
Sweet potato Ipomoea batatas 22 16.2%
Total 138 100.0%

The contribution of wetlands to the economic improvement of local people through crop

cultivation becomes relevance. Many respondents (27) in the study area argued that, the

cultivation land is the wetland benefit that’s used by many people in the study area when

comparing to the other wetland benefits.

Fishes: Result of this study indicated that, wetlands are important ground for fish production

which in turn improves the well-being of local community. Different types of fish offered by

wetland to the local community. Among the identified fishes 18.1% were tilapia, 16.2% carp
fish, 15.4% cat fish, 14.7% Nile perch, 12.3% snakehead fish, 11.8% squeaker fish and 11.0%

were lung fish(Table 4).

Table 4.Fishes types reported in the study are by respondents

Common name Scientific name Frequency Percentage
Tilapia Oreochromis niloticus 25 18.1%
Carp fish Cyprinus carpio 22 16.2%

Cat fish Clarias gariepinus 21 15.4%

Nile perch Lates niloticus 20 14.7%
Snake head fish Channidae 17 12.3%
Squeaker fish Synodontis eupterus 16 11.8%
Lung fish Dipnoi 15 11.0%
Total 138 100.0%

Residents in the study area have good interest on fishes, and explained that, fish play central role

to the survival of local people especially when food is not enough.
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Wild animals: Wetlands in the study area provide bundle of wild animal which also contributes
significantly to the local households’ livelithood. Some respondents mentioned their desire on
wild animals, and however explained that, wetland provides diversify useful animals for rural
households’ consumption. Some wild animals that wetlands provided which local community
uses to hunt, among these animals, 29.4% were White eared cob, 27.2% Nile lechwe, 22.1%
Warthog and 21.3% Reedbuck (Table 5).

Table 5.Wild animals’ as described by respondents

Common name Scientific name Frequency Percentage
White eared cob Kobus kob 41 29.7%

Nile lechwe Kobus megaceros 38 27.2%
Warthog Phacochoerus africanus 30 22.1%
Reedbuck Redunca 29 21.3%
Total 138 100.0%

Birds: Buol wetland become habitat or place for many types of birds which reproduces or breed
each other. However, some of them are not useful, while others are useful and essentially being
used by local people. The useful birds that local people used to hunt around wetlands, among,
23.9% were Bald Eagle, 21.7% Muscovy duck, 20.6% Yellow bill stock, 17.6% Saddle bill stock
while 16.9% were Marabou stock (Table 6).

Table 6.Birds as described by respondents

Common name Scientific name Frequency Percentage
Bald Eagle Haliaeetus leucocephalus 33 23.9%
Muscovy duck Cairina moschata 30 21.7%
Yellow bill stock Mycteria ibis 28 20.6%
Saddle bill stock Ephippiorhynchus senegalensis 24 17.6%
Marabou stork Leptoptilos crumenifer 23 16.9%
Total 138 100.0%

4.3. The Status of Buol Wetland
Many years back many people not only those from the mentioned three kebeles, but all kebeles

residing around Buol wetland are benefiting from that wetland. However, their wellbeing are
largely being improved from the benefits obtained from the wetland. According to the result

indicated in (Table 9) the respondents have ranked the three scenarios that implied the status of
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wetland. Therefore, it seem that the level of Buol wetland is decreased gradually throughout
these all years. The reduction of the level of Buol wetland is caused due to the different activities
played by the rural households. Among these activities; are over grazing, over fishing and over
cultivation. Fish stock is decreasing at alarming rate due to over fishing by local community. The
number of wild animals that were existed around the Buol wetland is declined at higher speed
due to over hunting.

Table 7.Table 9. Buol wetland Status

Parameters of wetland status  Respondents (N=7) Score  Rank
1 2 3 4 5 6 7

Decreasing 4 4 2 4 3 4 3 24 1

Increasing 3 4 2 4 3 2 4 22 2

Constant 2 4 3 2 2 3 4 20 3

4.4. Contribution of Buol Wetlands to the wellbeing of local community

Rural households in Lare District practices diversify socioeconomic activities on Buol wetland
which in turn contributing to the subsistence of local community. The result on the contribution
of Buol wetland to the wellbeing of local community is fitted to the parameters that show the
roles played by wetland resources to the livelihood of local population. The result in (Table 10)
showed that, the parameters of five households’ socioeconomic activities on wetlands
significantly at p<0.01 except the parameter of recreation at p<0.06. This revealed that, there is
no significance difference on crop production, livestock production, fish production, water as
well as wildlife and bird hunting, while the result shows the significances difference on
recreation. Wetlands provide diverse benefits that have significant contribution to the

improvement of households’ wellbeing.

The result in this study indicated that, wetlands have significance contribution to the
socioeconomic activities of local people which serves the life of many families. In other hand,
the parameter of recreation shows insignificance level which means it has no more contribution

to the improvement of rural households’ economics.
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Table 8.Households’ socioeconomic activities on wetlands as described by respondents

Socioeconomic Activities on

Wetlands Chi-Square df Sig. 99% Confidence Interval
Lower Bound Upper Bound
Crop production 5.684 1 0.03 .026 .034
Livestock production 5.000 1 0.05 .046 .058
Fish production 7.500 1 0.01 .009 .015
Water 10.333 1 0.00 .001 .004
Wildlife and bird hunting 8.795 1 0.00 .003 .007
Recreation 3.815 1 0.06 .059 .072

4.5. Effects of Socioeconomic Activities on Wetland Ecosystem

The study assessed the effects caused by different socioeconomic activities on wetland
ecosystems. The effects of households’ socioeconomic activities significantly affect the well
function of wetland ecosystems. Respondents in the study area ranked the parameters of
socioeconomic activities based on the degree of effect on wetland ecosystem accordingly.
However, the result in (Table 11) showed that, over cultivation scored first rank with the highest
value of 23, over grazing to the second rank with value of 19, over fishing to the third rank with
value of 17, over uses of water to the fourth rank with value of 15, hunting of wildlife and birds,
to the fifth rank with value of 14, while recreation to the sixth rank with value of 12. The degree
of effect on wetland ecosystems is determined by the uses of these households’ socioeconomic

activities in and around the wetlands.

Table 9.Effects of households’ socioeconomic activities on wetland ecosystems

Socioeconomic effect on wetlands Respondents (N=8) Score Rank
1 2 3 4 5 6 7
Over cultivation 3 4 2 3 4 3 4 23 1
Over grazing 2 3 2 2 3 2 4 19 2
Over fishing 4 1 2 4 2 1 3 17 3
Over uses of water 3 2 2 3 1 2 2 15 4
Hunting birds and wildlife 2 2 1 2 2 3 2 14 5
Recreation 3 1 2 3 1 1 1 12 6

Note that; 4= Excellent, 3= Very good, 2= Good, 1= Satisfactory.

4.6. Households’ attitude to the conservation and sustainable management of Buol
wetland

The result of household’s attitude to the sustainable management has fitted to the model to show

the significant level at p< 0.01 on three wetland resources conservation scenarios(Table 10) . The
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study categorized the conservation activities of wetland resources management as; agree and
disagree and allowed respondents to choose best alternative scenario by rating ‘“agree or
disagree” from the prepared choices of wetland resources. The result in (Table 12) showed that,
the farmers have significant attitude on three parameters of wetland conservation scenarios such

as; cultivation lands, grazing lands and fish stock.

Table 12. Conservation and sustainable management Scenarios

Conservation

Scenarios Chi-Square df Sig. 99% Confidence Interval
Lower Bound Upper Bound
Cultivation lands 6.943 1 0.01 .012 .019
Grazing lands 19.250 1 0.00 .000 .000
Fish Stock 36.837 1 0.00 432 458

The result showed the significance agreement among the respondents on sustainable
management of three wetland resources conservation scenarios to be effectively managed. This
indicated that, rural households have positive attitudes toward sustainable management of
cultivation lands, grazing lands and fish stock. The willingness of respondents to choose among
the choice sets determined by the function and value contributions of wetland resources
conservation scenarios which vary considerably due to the characteristics of resources and the
attitudes of respondents toward these resources. Pramod et.al (2015) reported that, approximately
64% of rural households agreed on sustainable management of wetland resources and arguing
that, compared to the past, wetland resources at the time of our study fulfilled the family food

and monetary demand.
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CONCLUSIONS AND RECOMMENDATIONS

Conclusion

Buol wetland has significant contribution to the improvement of the wellbeing of the local
people residing adjacent around the wetland area. The households from adjoining of Buol
wetland depend on these wetlands for either their own consumption for food or other economic
and social benefits. The study identified that, Buol wetland provides non-cultivated plants which
are useful for human consumption. Among these plants wild rice, broadleaf arrow head and
water lilies were played significant role on the wellbeing improvement of rural people. Some of
medicinal plants such as Asparagus africanus, Achyranthus aspera and Celosia trigyna were
also founded as useful to local community. These plants have important function especially
during some specific treatment for local society. There was great recognition from local society
that, Buol wetland is facing disturbance due to the different socioeconomic activities exercised
by the people. The effects of different socioeconomic activities seemed to be high on cultivation
land, grazing land and fish stock. However, cultivated lands get degraded due to over cultivation,
vegetation level reduced due to over grazing and fish stocks decline due to over exploitation of
fish from the wetland. The perception of local people adjacent to wetland toward wetland
utilization is found to think that wetlands are open excess resource. This became a challenge to
sustainable uses of wetlands. Lack of other income sources for household consumptions that can
also acts as substitution or reserve for wetlands, leading the local society to intensify the use of
wetland resources which in turn causes the gradual decline of wetland resources. In connection
to the conservation and sustainable management of wetland resources, there was more or less
positive attitude from respondents toward conservation of some specific wetland resources.
However, households show their agreement on cultivation lands, grazing lands and fish stocks to

be conserved and sustainably managed. The side information during the study showed the
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collaboration gap between local people and the government for the conservation of wetlands.
Lack of supports from the government for wetland resources conservations such as; financial
support, technical and human resources are also other problems for the failure of wetland

conservation and sustainable use of the ecosystem.

Recommendation

Based on the identified effects due to the households’ socioeconomic activities that continuously
affecting the function of wetlands as the result of over utilization, the study recommended the
following for the possible conservation and sustainable use of wetland resources:

Based on the relationship between number of livestock and wetland degradation due to the over
grazing, the study recommended that, the livestock sectors have to shift their emphasis from
quantity (more number of livestock) to more quality of cattle (producing fewer number of cattle
with improved qualities) thereby minimizing wetland impact caused by overgrazing.
Traditional knowledge which interlinked with spiritual beliefs on wetlands should be maintained
and possibly recognized thereby reducing over use of wetlands that resulted to the wetland
degradations. Due to the lack of formal education of farmers and lack of knowledge about
sustainable uses of wetlands, the study recommended the possible trainings that should be given
to the farmers for the effective uses of wetland resources. The study recommended training for
sustainable management to all rural households in order to know how to use these wetland
resources wisely without being depleted in short time. For wetland conservation and sustainable
management program to be implemented, a full support from the government and collaboration
between government and local people is needed. Sustainable management and conservation of
wetlands need full engagement from all stake holders, local community and government.
Therefore, to ensure the future of wetlands and to sustain the benefits they provide to local
communities, it is important to put the people at the center of thinking about the sustainable
management of the degraded wetlands resources. The improvement of the livelihoods of poor
people should be the central goal of policies and practice in Lare District by implementing the
sustainable management of existing wetland resources. These local people should be included in
all decision-making processes from all levels (local to regional level) with sufficient national

support. Therefore, it’s advisable to introduce sustainable management of wetland resources to
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the local community living adjacent to the wetlands as the most option to restore the degraded

wetlands.
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APPENDIX -1.

General Information of Households

Name of the Household

Age
Sex
Marital Status

Educational Status

Family Size

Sources of Wealth
Wealth Status

Occupation

APPENDIX-II.

Major Benefits of Wetland

What are the major Benefits produced by wetland to the local community?
(a). Cultivated land, (b). Drinking water, (c). Grazing land, (d). Fish
What types of crop cultivated by local community around the wetland?

(a). Maize, (b). Sorghum, (c). Bean, (d). Pumpkin, (e). Sweet potato
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What types of fish available in the wetland?
(a). Tilapia, (b). Carp fish, (c). Cat fish, (d). Nile perch, (e). Snake head fish, (f), Squeaker fish
(9). Lung fish
What are the wild animals available around the wetlands?
(). White eared cob, (b). Nileshwe, (c). Warthog, (d). Reedbuck
What types of bird available around the wetland?
(a). Muscovy duck, (b). Bald eagle, (c). Yellow bill stock, (d). Saddle bill stock
(e). Marabou stock
What are the Non-cultivated Plants?
(a). Wildrice, (b). Broadleaf Arrow head, (c). Water Lilies
What are the Medicinal Plants pound around the wetlands?
(a). Asparagus Fern, (b). Brickly Chaff Flower, (c). Silver Spinach
What are the social Benefits of wetlands?
(a). Buk, (b). Deng, (c). Biel

APPENDIX-11I. CONTRIBUTION OF WETLANDS TO THE HOUSEHOLD LIVELIHOOD

What are the socio-economic activities of rural households on wetlands?
(a). Crop production, (b). Livestock production, (c). Fish production, (d) Water, (e). Recreation
(F) Wildlife and Bird Hunting

APPENDIX IV. EFFECT OF SOCIO-ECONOMIC ACTIVITIES

What are the economic activities that bring the negative effects on wetlands?
(a). Over cultivation, (b). Over grazing, (c). Over fishing, (d). Over uses of Water, () recreation

(). Hunting bird and wildlife
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APPENDIX V. HOUSEHOLDS’ ATTITUDE TO THE CONSERVATION AND SUSTAINABLE
MANAGEMENT OF WETLAND

Scenarios for wetland resource conservation and sustainable management

(a). Cultivation land, (b). Grazing land, (c). Fish stock
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