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ABSTRACT

Wetlands historically played noticeable role in human civilizations and cultural development.
They are sources of food, tourism, cultural resources, help in flood control, improve
hydrological quality, and hot spots of biodiversity and wildlife conservation. However, global
wetlands in general and those in Ethiopia are subject to anthropogenic degradation. Boye-
Kito wetland is one of the valuable wetland resources in southwestern Ethiopia which is a
home for unique birds’ and source of income for local community. However, the status of
Boye-Kito wetland was not adequately recognized by the public at large. As a result, the
current study was initiated to analyze the status of Boye-Kito wetlands using the Driving
forces-Pressures—State— Impact — Responses Framework (DPSIR). The specific objectives
were 1) to identify the socioeconomic drivers and pressures and 2) to assess the socioeconomic
impacts and responses of changes in the processes and functions of the Boye -Kito wetlands.
The results of the current study revealed that the major drivers in Boye-Kito wetland were
Population growth (47%), government policy in reducing employment opportunity (14%), food
insecurity (13%) and land shortage for cultivation and grazing (11%), respectively. Also,
drainage and agricultural practice (23%), sediment deposition and municipal waste discharge
(19%), upland vegetation clearance (13%), and new settlement (13%) were pressure
indicators. Biodiversity loss (34%), sediment level rise (26%), decrease hydrological level and
quality (27%), and erosion hazards (15%) were the notable state change indicators. On the
other hand, settlement expansion (70%) and suitability to agricultural practice due to better
local market (36%) were also the accompanied observed impacts. Consequently, poor grass
quality (43%), long distance and hours to collect grass (20) were also undesired impacts.
Typical responses technical (32%), institutional (31%), policy related (25%), and planning
(21%) were given for the betterment of the wetland. Therefore, to sustain the health of Boye-
Kito wetland studying on how to raise awareness of local community, identification of
measures to manage Boye-Kito wetland through community participation, and identification of

potentials and constraints to ensure their potential meet food security might be helpful

Xi



1. INTRODUCTION

Ethiopia is largely dependent on the agricultural sector which provides 85 percent of the
country’s employment and 41 percent of its gross domestic product (GDP) (African
Development Bank, 2012). Estimates have shown that up to 3.7 million ha can be
irrigated. Rain fed crop cultivation is the principal activity practiced over an area of
approximately 23 percent of potentially arable land i.e. about 27.9 million hectares.
However, frequent and severe droughts caused serious decreases in the incomes of rural
inhabitants who tend to rely heavily on agriculture. To make matters worse, projected
large and medium-scale irrigation schemes will likely do little to secure the food supply

for the rapidly growing population (UNESCO, 2006).

Ethiopia is known for recurrent droughts and dry lands which present the notion of
having no water resources despite the country is known as a water tower of Africa where
eleven of its rivers flow into neighboring countries endowed with rich wetlands. Surface
water resources are estimated to be more than 120 million m® from 12 river basins. Out of
this an estimated 9% remains in the country representing wetlands coverage to be about
only 18, 587 km? (1.14%) of land area (Yilma, 2003). However, to satisfy human needs,
their status has been affected adversely throughout the country due to mismanagement

(Yilma, 2003).

Historically, however, wetlands have played a noticeable role in the growth of human
civilizations and cultural development (Yilma, 2003). They provide valuable natural
resources and service functions for humanity. They are sources of food, tourism, cultural
resources, help in flood control, improved hydrological quality and hot spots of
biodiversity and wildlife conservation (Zerihun, 2003; Dixon et al., 2009). They provide
valuable products and service functions for humanity. They are a source of food, tourism,
cultural resources, flood control, improved hydrological quality and hot spots of
biodiversity and wildlife conservation (Zerihun, 2003; Dixon et al., 2009). Community
around wetlands in Ethiopia used to utilize wetland resources as a livelihood source for a

very long time: water for irrigation, bathing, recreation and homestead and wildlife



consumption; source of fish as food and incomes for local people and beyond; grass for
mattresses, house roofing and wood for construction such as ‘tankua’ (local boat made of
grass and wood) and agricultural implements, forage, and tourism (Yilma, 2003; MEA,

2005).

Despite significant socioeconomic and ecosystem contribution of wetlands the
information about them in Ethiopia (Atnafu et al., 2011) specifically for Boye-Kito is
very scarce, incomplete and most are under threat of conversion in to land uses including
Boye-Kito. In Ethiopia, apart from general statements, no one could for sure substantiate
the conditions of wetlands with reliable figures and data since they are often considered
wastelands and worthless. Besides, the potential of wetlands to sustainable development
has not been well understood until recently (Shimeles and Geremew, 2008). This
information would be of interest to natural resource managers and the general public.
Therefore, DPSIR provides guide in telling an integrated story about an environmental
issue which indicate general cause-effect relationships among components of the
framework. While some relationships are straightforward and easy to demonstrate, many
linkages in environmental analyses are complex, and effects typically are attributable to
multiple causes, related to different actors, operating on multiple spatial and temporal
scales (Pintér et al., 2008). Therefore, this study attempted to apply the Driving forces—
Pressures—State— Impact — Responses (DPSIR) framework to identify the status of Boye-
Kito wetland.

1.1 General objective

To contribute to filling information gap on the status of wetlands in Ethiopia.

1.2 Specific objective

1. To identify the socioeconomic drivers and pressures on the Boye -Kito wetland
2. To assess the socioeconomic impacts and responses of changes in the processes

and functions of the Boye -Kito wetland
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2. LITERATURE REVIEW

2.1 Definitions of terms

Wetlands

The Ramsar Convention defined wetlands under the text of the Convention (Article 1.1)
as ‘“‘areas of marsh, fen, peat land or water, whether natural or artificial, permanent or
temporary, with water that is static or flowing, fresh, brackish or salt, including areas of

marine water the depth of which at low tide does not exceed six meters”.

DPSIR refers to the causal framework for describing the interactions between society and
the environment adopted by the European Environment Agency (EEA, 2009): driving
forces, pressures, states, impacts, responses (extension of the Pressure, State, and
Response model developed by Organization for Economic Cooperation and Development

(OECD) (1993).

Driver refers to fundamental social processes, such as the distribution of wealth, which
shape the human activities that have a direct impact on the environment (EEA, 1999).
Wood and Halsema (2008) include drivers in environment such as population dynamics,
market development, natural environmental processes, government policies, and

community behavior.

Pressures groups according to FAO (1997), EEA (1999) and Wood and Halsema (2008)
are defined as human activities that result from driving forces which impact the
environment as resource extraction and the natural processes that have a similar impact
on the environment such as flooding, volcanoes and solar radiation. Under the Ethiopian
wetlands, there are various pressures to be considered responsible to degrade wetland
status. Examples according to Wood and Halsema (2008) include: agricultural expansion
and intensification in wetlands, vegetation clearance, nature conservation, and water

resources management and use.



State refers to the condition of the environment. This condition, under current
conceptualizations, is not static, but is meant to reflect current environmental trends as
well. Examples according to Wood and Halsema (2008) include: water resources, water
quality and pollution, soil characteristics, (chemical and biological), and biodiversity

change.

Impact refers to the ways in which changes in state influence human well-being and/or
associate ecosystem impacts and responses (e.g. policy and ecosystem). Livelihood gains
from market-oriented production, food and nutritional changes in subsistence situations,
socio-economic differentiation and conflicts, and recreational development are some

typical instances according to Wood and Halsema (2008).

Responses according to Wood and Halsema (2008) refer to actions in response to drivers,
pressures, state changes and impacts. These may be technical and institutional or involve

policies and planning. They can be implemented by a range of actors.

2.2. Classification of wetlands

With the exception of coastal and marine-related wetlands and extensive swamp-forest
complexes, all forms of wetlands are represented in Ethiopia. These include alpine
formations, riverine, lacustrine, palustrine and floodplain wetlands. Floodplains are found
both in highlands and lowlands of Ethiopia, although they are most common in the North-
Western and Western Highlands, Rift Valley and Eastern Highlands (Yilma, 2003).

2.2. Socio-economical, ecological and potential values of wetlands

Wetlands provide some valuable natural resources and service functions for humanity.
They are a source of food, tourism, cultural resources, flood control and improved water
quality. Based on function categories and ecosystem services (MEA, 2005), wetlands

provide hydrological, biogeochemical and ecological provisioning services. They are also



important to biodiversity and wildlife conservation (Zerihun, 2003), water storage,

recreation and habitat for wild life (Dixon et al., 2009).

Community around wetlands in Ethiopia used to utilize the wetland resources as a
livelihood source for a very long time: water for irrigation, bathing, recreation and as
drinking water for domestic use and wildlife; fish as source of food and income for local
people and beyond; grass for mattresses, house roofing and wood for construction such as
‘tankua’, and agricultural implements and forage. They also allow groundwater discharge
and recharge, flood control, shoreline stabilization, nutrient retention, water supply, water
purification, climate regulation, flood regulation, coastal protection, recreational
opportunities, and tourism (Yilma, 2003; MEA, 2005). Despite the benefits gained
however, wetlands are under threat of conversion due to intensive irrigation agriculture,
expansion of human settlements, industrial pollution, agricultural pollution by pesticides
and fertilizers use, and water diversion for drainage and dam construction (Atnafu et al.,

2011).

2.3. Understanding wetlands in Ethiopia

Wetlands are the main custodians of valuable water resources. They act as ‘banks’ from
where water may be drawn and groundwater replenished. They are best understood in
terms of their intrinsic conditions (biological, chemical and physical) which allow them
to carry out their distinctive functions and generate products. Their functions comprise
those natural processes that sustain economic activities, fortify ecological integrity and
socio-cultural values that human beings attach to them (Yilma, 2003). Therefore,
wetlands deliver a wide range of ecosystem services for the benefit of human well-being.
When both the marketed and non-marketed economic benefits of wetlands are included,
the total economic value of unconverted wetlands is often greater than that of converted
wetlands. A priority when making decisions that directly or indirectly influence wetlands
is to ensure that information about the full range of benefits and values provided by

different wetland ecosystem services is considered (MEA, 2005).



2.4. Challenges and constraints to sustainable wetland management in Ethiopia

Assessing the past and present conditions of wetlands provides valuable information
about the potential obstacles to efforts to sustain these crucial ecosystems. Based on this
perspective, efforts are being made to identify the challenges that these wetlands face.
Wetlands globally and specifically in Ethiopia are the most threatened (Yilma, 2003).
Wetlands degradation and loss is more rapid than that of other ecosystems. Dugan (1990)
claims that 65% of wetland disturbances to be of human origin. Their destruction and
alteration has been and is still seen as an advanced mode of development. Their value
remain little understood and their loss is increasingly becoming an environmental
disaster. Industrial activities, land degradation, urbanization, agricultural activities and
dam development are among others responsible for major threats to the proper
functioning of wetlands in Ethiopian (Yilma, 2003). Also vegetation mismanagement,
improper land use patterns, tenure, lack of awareness on value of wetlands and
unsustainable resource extraction adversely affects the quality and quantity of wasteland

resources in the country.

Wetlands in Ethiopia are converted in to agriculture, settlement, etc. They are drained to
improve/control waterborne diseases and provide land for urbanization and agriculture.
These changes brought about shifts from wetland to terrestrial vegetation and many
alterations to soil and water properties and processes (Dixon et al., 2009). Land use
transformation disturbs the quality and healthy functioning of wetlands. Conversion of
wetlands for urban/suburban expansion, increasing agricultural activities results in habitat
changes and species loss. Their disruption and fragmentation affect migrating species
(UNEP, 2006). Massive deforestation and loss in surface vegetation are responsible for
recurrent flood which in turn causes economic and social damage (UNESCO, 2006). The
shift from native vegetation to new ones in Ethiopian wetlands may take many years to
occur , but it may be possible to detect changes before vegetation can respond, thus
enabling corrective action to be undertaken before more irreversible damage occurs

(Dixon et al., 2009).



Fertilizer use in agricultural and urban areas subjected to drainage waters entering to
wetlands causes an increase in the nutrient concentrations of soil and water. Associated
changes include increases in soil accumulation, water quality, wild life patterns and other
environmental effects. The most evident results of the nutrients input is the replacement
of the primary native vegetation with newly appearing plants. This in turn has altered the
ecosystem considerably. Consequently, the results of wetland loss are far-reaching and
disastrous. Humans and other life close to wetlands which depend upon them are the first
to feel the impact of wetland loss (Yilma, 2003). Altering or transforming wetlands
affects the benefits they previously generate. This can be particularly damaging to the
interests of the poor and women. Hence, wetland development and transformation can
worsen social equity. Therefore, a use regime needs to be developed which ensures that
the fullest range of benefits are produced from wetlands for the local community in a
sustainable way within a framework which also maintains the wetland’s ecological
functions indefinitely. Management needs to ensure equitable access to wetland-produced
benefits to satisfy all wetland stakeholders over the uses to which a wetland can be put

and how it should be managed (Yilma, 2003).

2.5. Wetlands policy in Ethiopia

At present, wetlands are only addressed as components of other national water or
environmental policies putting them in a variety of management problems that they face
and demand for a self-standing wetlands policy. Appropriate coordinated management of
wetlands should be based on monitoring, research and planning that satisfies the interest
of beneficiaries and relevant stakeholders. Proper wetland policy requires the
accomplishment of social (Jonathan, 1998; Stuart and Bennett, 2005) and environmental

impact assessments (EIAs) before any development activities are invested in wetlands.



2.6. DPSIR framework overview for wetlands (in Ethiopia)

The DPSIR framework was devised in the late 1990s as a tool for the reporting and
indicating of environmental problems, ranging in scale from global systems to localized
watersheds. Since then, international organizations have begun to apply this framework to
the evaluation of sustainable development initiatives to better understand and overcome
barriers to sustainability (Edward et al., 2007). Thus, the DPSIR framework addresses
root causes of the socioeconomic activities that impact the environment, incorporates
natural variability as a pressure on the current state and responses as motivated by the
impact of changes in state on human well-being (EEA, 1999). It can also be used as a

means of framing particular environmental problems and identify appropriate responses.

2.6.1. Drivers

Different concepts of driving forces have been applied in literature, depending on the
context and dimension of the study (Camanho et al., 2010). In European Environmental
Agency (EEA) (1999) reports driving forces indicators are described as social,
demographic and economic developments in society. Similarly, Henriques et al. (2008)
suggested driving forces of ecological status of a marine environment measured with
DPSIR were economic activities such as Agriculture, Aquaculture, Fishing and Industry.
Socioeconomic activities and land use change mainly attributed to agriculture—wetland
interactions (AWIs) are increasingly important as rising demand for food and fuel
production exacerbates pressures on wetlands. Also, the Millennium Ecosystem
Assessment (MEA) identified agriculture as the main cause of wetland degradation and

loss (Adrian and Gerardo, 2008).



2.6.2. Pressures

Pressures are the human actions that can induce environmental change (Impacts). Maxim
et al. (2009) reviewed and stated DPSIR as indicators normally linked to the unwanted
changes, which are human actions with potential to cause damage and degradation. The
authors reported that CO2 emissions per sector and amount of land used for roads are
reported as pressure indicators. Similarly, industrial effluents discharges were considered

as an industry pressure (Henriques et al., 2008).

2.6.3. State changes

State indicators aim to illustrate the changes exploited ecosystem with chemical, physical
and biological parameters. It can also belong to a social or economic dimension. The
EEA (2002) report exemplifies consumption preferences as a state indicator to describe

consumers and public opinion.

In-situ agricultural development, in Illubabor, mainly maize cultivation, caused the
wetland environment in poorer regulating and support services due to the change in the
state of the hydrology, soils and biodiversity within the wetland (Wood, and Van
Halsema, 2008). Drainage followed by prolonged cultivation and reduced organic matter
content in the wetlands leads to an increase in soil acidity and declining soil
fertility which reduces dry-season water storage. Wetlands loss creates major habitat
change for wildlife due to major biodiversity change. Often cultivation also encourages
dry land weed species to invade wetlands, while the changed vegetation may reduce
the buffering role of the wetlands in moderating peak flows. The lowered water table
and reduced water storage in the swamps during the dry season due to drainage to
cultivate maize attributes to the major state change (Dixon, 2005; Dixon and Wood,

2007).

10



Wetland soils compaction is also the other major change attributed mainly to grazing
pressures. Consequently, the change in state may affect water infiltration into wetland
soils and sediments, increase runoff and erosion and possibly reduce groundwater
recharge in the flood season. When combined, these various state changes, especially in
hydrology and soils can undermine the ability of the wetlands to sustain crop production.
In some cases, wetlands degrade to rough dry-season grazing within a few years of
cultivation. Alteration of wetland hydrology might change the soil chemistry and the
plant and animal community. It cause the ecosystem to change to an upland system or,

conversely, to a riverine or lacustrine system (Line et al., 1995).

2.6.4. Impacts

Impacts can be defined as the negative effects of human activities, perceived into the
environment and society. The increase in temperature and the rise of sea level are two
major examples pointed out in the EEA (1999) report. Impacts can also be related to
social and economic dimensions. Impact indicators according to Pirrone et al. (2005)
through DPSIR application eutrophication in a river pointed out habitat loss and reduced

tourism.

The major positive socio-economic impact generated from wetlands as a result of dry-
season agriculture is mostly in the form of improved food security and/or increased cash
income. From the government perspective, the reduced food imports into the zone,
especially for feeding the urban population is seen as positive (Streatfield and Karar,
2008). However, agricultural-wetland interaction disrupts the supply of domestic water,
seasonal grazing and the collection of medicinal plants and grass. Specifically, spring loss
has considerably tends to increase the workload of women and so affects child care and
child health, use of less clean and less reliable water sources affects health negatively

(Wood and Halsema, 2008).

11



2.6. 5. Responses

Responses are all the measures performed by society with the aim to improve the system,
directly on D, P, S or I categories. This can be achieved performing preventive, adaptive
or curative actions. Lin et al. (2007) studied temporal changes in a coastal wetland, and
some response indicators applied were the rational use of coastal wetland, the waste

water treatment capacity and the natural conservation area.

In the Illubabor situation, according to Wood and Halsema (2008) diverse responses have
been developed in different periods. Due to their contribution to food security and
economic development at large supported by national policy, wetland cultivation is
continued and encouraged with little or no attention being given to the problems
associated with the pressures, state changes and negative impacts. Though degradation of
wetlands continues, a number of coordinated community-based adaptive management
institutions and technical practices have been developed for the management of the
wetlands to prevent excessive drainage to the extent that the wetlands cannot support
agriculture through ditch blocking and spring protection (Aaron, 2011). Local
communities have recognized the value of wetlands through adopting by-laws in order to
limit the negative effects of excessive drainage and encourage the use of specific
practices (Dixon, 2005). A continued application of indigenous community’s wetland
management practices under rapidly changing environmental, socio-economic and
political conditions will create sustainable hydrology (Dixon and Wood, 2007).
Consequently, local responses have attracted local partners and scale the best local
practices out to encourage sustainable wetlands use while improving agricultural

productivity.

12



3. MATERIALS AND METHODS

3.1. Description of the study area

The study area is located in Boye-Kito wetland which is on the periphery of Jimma town,
Oromia Regional State, Southwest Ethiopia. Jimma town, is located 335 km away from
Addis Ababa at about 70 33’N latitude and 360 57° E longitude. Jimma town
encompasses an area of 4,623 hectare (46.23 km?2). The population of the Jimma town is
above 125,569 people making the population density about 138.5 persons per km2 (CSA,
2005).

Altitude within the town boundary ranges from 1700 m.a.s.l. to 2010 m.a.s.l. Jimma town
receives an average annual rainfall of 1477 m.m. average daily temperature is 24.15°C.
The area is suitable for growing coffee, cereals, pulses, and root and fruit crops. The
highlands and the wetland (swampy and marshy) areas grow maize (short growing) as

‘Belg’ season crop using residual moisture in the depressions (CSA, 2005).

3.2. Data collection

Interview and focus group discussion sampling technique

Four focus group discussions were held, each containing members of six residents of the
kebeles under study (Appendix 1 and 2) according to the participatory rural appraisal
(PRA) tools to understand their perspective on status of Boye-Kito wetlands. Household,
key informant interviews and focus group discussion were conducted to collect relevant
information. There were about 3428 total inhabitants (171households) in the four kebeles
considered. Of these, about 120 (6 %) households were interviewed from 4 kebeles
adjoining the wetland purposively which are on the immediate border line of the wetland
(Appendix 3). The sample size for house hold interview was maintained to 30 due to
resource limitation. Ten key informants including experts in each kebeles were

interviewed using semi-structured questionnaire.
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The sample size for collecting quantitative data for this research was determined using
Cochran’s (1977) formula as indicated on Bartlett Kotrlik and Higgins (Bartlett and
Higgins, 2001):

n= N
1+N (e) 2

n...... sample size the research uses;
N ....total number of households in both Kebeles assuming that women in all

households are affected by the issue;

€.ounnn maximum variability or margin of error 5% (.05);
| R probability of the event occurring.
Therefore:
n=N/(1+N (e) ?)
=171/ (1+171%(0.05)°
=171/ (1.43)
=120

3.2. Data analysis

The values reflected from stakeholders were analyzed using statistical social package
software (SPSS). The DPSIR followed four major steps; (1) interpretation of drivers and
pressures, (2) description of the state changes, (3) description of the socio-economic and

environmental impacts and (4) reviewing of the responses.

The use of an environmental assessment tool called Drivers-Pressures-State-Impacts-
Responses (DPSIR) framework as a methodology was used to analyze status of Boye-
Kito wetlands was employed due to some advantages witnessed by OECD (1993), Turner
et al. (2000) and EEA (2009): simple, provides intuitive analysis, combines integrated

14



complex socio-economic analyses with spatial analysis of environmental, allows
analyzing the impact of environmental change on human well-being, and it brings
together multi-stakeholders with disparate expertise (e.g., social sciences, natural
sciences, policy and law). Moreover, the framework permits the identification of the
impact of socio-economic development on the qualitative state of wetlands in terms of
interaction between the trophic system and ecological conditions (Pirrone et al., 2005).
Though it has difficulty to see horizontal linkages among environmental issues, its little
guidance on the type of impacts or the types of policy responses might be worth to

consider (Pintér et al., 2008).
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4. RESULT AND DISCUSSION

For simplicity, the results and discussion of this study are put in a logical order of drivers,

pressures, state, impact and response.

4.1 Socio-economic characteristics

About 50.80% (61) of the respondents were male while 49.20% (59) were female. The
age class of the respondents between 36 and 45 years old (38.30) ranking first while
people older than 55 years old (14.20%) were the least. Most of the community attended
their school or are within grade 8 to 10 (31.70 %) while the least (5%) had attended or
finished vocational schools and above. Housemaids’ account the largest group (35.80%)
followed by daily labors (34.20%) where as farmers were about 4.20% in the four kebeles
considered. (See appendix Table 3)

4.2 Understanding of Boye-Kito wetland ecosystem change

Resident community in the vicinity of the Boye-Kito wetland who has day-to- day
interaction with the wetlands reflected their understanding of the Boye-Kito wetland over

the past years. They are described in a logical order as shown below.

4.2 Drivers

The result indicated that, the collective responsible anthropogenic processes (factors) that
drive change in Boye-Kito wetland ecosystem among others according to the respondent
were population growth, government policy to improve national food security, land
shortage for cultivation and grazing, encouraging government policy in employment
opportunity, land reform in 1975, encouraging local market of wetland products, and
tenure issue (Table 1). Population growth accounted to have the maximum contribution
than the other drivers (47 percent) which was maximum in Bochebore followed by Bosa

kito kebele. The current result is in agreement with the findings of Lin et al. (2007) who
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have reported in China rapid human population growth was the major anthropogenic
driver which lead to the expansion and increasing of human activities in wetland
resource. Bidone and Lacerda (2004) explained that urbanization adds an increased
discharge of contaminated materials without any treatments. Wood and Halsema (2008)
indicated that population growth coupled with seasonal food deficits and shortage of
cleared land for cereal cultivation were the prominent drivers of wetland use change to

farm land in Illubabor, Southwestern Ethiopia.
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Table 1: Anthropogenic factors which caused change in Boye-Kito wetlands ecosystem

Kebele Nonexclu- Land Wetland Land shortage Food Government Populatio
dability of reformin  products  for cultivation insecuri employment n growth
wetlands 1975 market and grazing ty policy Total

Bosa Kito 2(2%) 1(1%) 1(1%) 4(3%) 3(3%) 4(3%) 15(13%) 30

Hermata

Mentina 1(1%) 1(1%) 4(3%) 5(4%) 4(3%) 5(4%) 10(8%) 30

Mentina 0(0%) 4(3%) 4(3%) 3(3%) 3(3%)  4(3%) 12(10%) 30

Bochebore  0(0%) 1(1%) 0(0%) 1(1%) 5(4%) 4(3%) 19(16%) 30

Total 3(3%) 7(6%) 9(8%) 13(11%) 15(13%) 17(14%) 56(47%)
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Similar cases in China have been reported by Lin et al. (2007) that resource exploration,
urbanization and aquaculture caused the most serious pressures on wetland. From the
1950s to 2000, a total of 90.13km’ of coastal wetlands were reclaimed into urban,
industrial or aquaculture area to meet the city’s socioeconomic requirements. Moreover,
Wood et al. (2002), and Wood and Halsema (2008) in Illubabor swamp wetlands have
reported that increased population growth and the presence of increased unemployed

youth driven the wetlands as opportunity to invest in wetland agriculture.

4.3 Pressure

Wet land drainage for settlement, agriculture, sediment deposition and municipal waste
discharge, free livestock/horse grazing, upland vegetation clearance, brick making and
absence of alternative income were the pressure indicators identified by the community in
Boye-Kito wetland (Table 2). Municipal waste discharge, drainage and agricultural
practice, up land vegetation clearance around/upper stream were ranked top pressure
indicators by the community according to their importance to Boye-kito wetland,
respectively. As a result the wetland environment was polluted with pollutant substances
revealed with presence of mal odor due to the presence of contaminants without
pretreatment. Direct cow dung dumping from established cattle farms on the immediate
shoreline, free cattle grazing and municipal waste discharges (liquid and solid) in to the
wetland are responsible in addition to compaction effect. The current result is in
agreement with the findings of Tariku and Abebayehu (2011) who reported that principal
pressures which led to Boye wetland degradation were agricultural land expansion, over
grazing, waste disposal to the wetland from Jimma town and Eucalyptus plantation.
Consistently, the findings of Abebayehu et al. (2011) noted that fertility depletion and
shortage of agricultural lands are the major driving forces for marginal land cultivation.
Wetlands are preferred to agriculture and Eucalyptus plantation than the normal land due
to the fact that Eucalyptus demands more water. Consequently, expansion of Eucalyptus
plantation increased through time because people living around the wetland were growing
Eucalyptus to generate income through supplying fuel wood and construction poles to
Jimma town. In addition, the expansion of Jimma town towards the wetland and the

disposal of both solid and liquid wastes were the major factors affecting the ecology of
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the wetland. Similar findings were reported by Wood and Halsema (2008) in Illubabor
swamp wetlands (southwest Ethiopia) that double-cropping agricultural expansion and
intensification due to longer six to eight months drainage facilitated the drying out

process and degradation of the resource base.

Another socio economic pressure which driven agricultural intensification in the Boye -
Kito wetlands is high vegetable local market demand and access to supply products to the
local market. Wetland cultivation is favored by attractive urban agricultural products
market opportunities. Currently, the tradition of wetland drainage drives and facilitates
market demanded vegetable, sugar cane and maize cultivation. Therefore, during dry
season wetlands become source of supplementary food production and income generating
opportunities, a survival strategy to overcome the “hungry” season to produce crops
while also reducing pollution due to improper damping. According to Wood and Halsema
(2008), the collective pressure indicators (natural vegetation clearance, poor agricultural
practice and eucalyptus planting coupled with free cattle grazing) eventually disturb the
soil which lead to rapid runoff, soil compaction in the wetland, gully formation and
adversely affect soil biodiversity. Millennium Ecosystem Assessment (2005) reported

that sediment deposition has contribute for the loss of wetland biodiversity.
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Table 2: Pressure indicators in the Boye-Kito wetland environment

Kebele Absence of Free New Up land vegetation Municipal Drainage and
alternative | Brick | livestock | settlemen | clearance around/upper | waste agricultural
income making | grazing |t stream discharge practice Total
Bosa Kito | 1(1%) 43%) | 2(2%) 3(3%) 9(8%) 3(3%) 8(7%) 30
Hermata 2(2%)
Mentin 4(3%) 33%) | 7(6%) 3(3%) 9(8%) 2(2%) 30
Mentina 6(5%) 0(0%) | 1(1%) 3(3%) 4(3%) 4(3%) 12(1%) 30
Bochebore | 1(1%) 43%) | 4(3%) 8(7%) 0(0%) 7(6%) 6(5%) 30
Total 12(10%) | 11(9%) | 14(12%) | 16(13%) | 16(13%) 23(19%) 28(23%) 120
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4.5 State changes

Respondents indicated that sediment deposition, mal odor occurrence, soil compaction,
biodiversity change, decreased fish stock quantity, and predator and/or harmful wild life
in the Boye-Kito wetland were the state indicators (Table 3). Sediment deposition,
biodiversity change and soil compaction were the prominent changes observed associated

to the wetland change due to the drivers and pressures acting, respectively.

Communities in order to secure their food security prefer and enjoy decreased water
level/amount for easy agricultural practice (Table 4). However, the biodiversity loss
linked to wetland change was ranked the first (41%) followed by sediment level rise, and

Hydrological level and quality decreased.

During the off-rain season both the flood passage line and buffer zone gets dry and
become sparsely covered with plant biomass while encouraging for wetland agriculture.
Consequently, people plough with oxen or manually and establish cash crops such as
vegetables, sugar cane, and Eucalyptus camaldulensis both within and on the upland of
the catchment. According to Gitay et al. (2002), therefore, in situ agriculture changes the
state of wetlands’ hydrology, soils and biodiversity. Consequently, wetland drainage
during the dry season to permit maize cultivation in the wetlands leads to lower water
table, reduces dry-season water storage, reduces the dry-season flow and may alter the
flood regime which it may eventually cause to the poorer regulating and support services

(McCartney et al., 2010).
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Table 3: Observed negative changes in Boye-Kito wetland

Kebele Decreased Predator and/or Mal odor Soil Biodi ~ Sediment Total
iodiversi
fish stock  harmful wild life and malaria compacti depositio
. i . ty change
quantity seen than before infestation on
Bosa Kito  0(0%) 1(1%) 3(3%) 7(6%) 9(8%) 10(8%) 30
Hermata 30
_ 0(0%) 3(3%) 3(3%) 5(4%) 6(5%) 13(11%)
Mentina
Mentina 0(0%) 1(1%) 0(0%) 3(3%) 9(8%) 17(14%) 30
Bochebore  4(3%) 0(0%) 9(8%) 4(3%) 8(7%) 5(4%) 30
4(3%) 5(4%) 15(13%) 19(16%)  32(27%)  45(38%) 120
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Table 4: Physical processes in Boye-Kito wetlands

Kebele ) ] ) Decreased
| don't know Erosion  Sediment level rise
hydrology Total
Bosa Kito  2(2%) 16(13%)  1(1%) 5(4%) 30
Hermata 30
_ 0(0%) 2(2%) 5(4%) 9(8%)
Mentina
Mentina 1(1%) 0(0%) 13(11%) 5(4%) 30
Bochebore 0(0%) 0(0%) 12(10%) 8(7%) 30
Total 3(3%) 18(15%) 31(26%) 27(27%) 120

Eventually, continuous disturbance of wetlands for agriculture, and the wide spread
removal of natural indigenous vegetation and the accompanied replacement with
Eucalyptus camaldunesis has aggravated soil erosion hazards changes the state of their
moderating functional role leading to undesirable observable effects due to changes in
water tables and increased soil acidity, colour, odour (pungent smell), and biodiversity in
wetlands. Consequently, along the route of the wetland, specifically at the rear end,
sediment level rise and encouraged weed infestation and pungent smell emission.
Eventually, the rise in sediment deposition retreats back Boye-Kito wetland flow.
Cultivation in the Boye-Kito wetland is favored since the sediment deposition retains
sufficient soil organic matter content for vegetable and maize production. This is in
contrast to the case in Illubabor wetlands where agricultural practice reduces soil fertility

and enhances soil acidity.

Consequently, at points where water rests for prolonged months, water hyacinth
(Eichhornia crassipes), a newly appeared invasive plant species is observed. However,
community around the wetland didn’t know the behavior of the newly appeared weed
plant. Wetland agriculture encourages invasion of wetlands by dry land weed species
once they are cultivated, while the changed vegetation may reduce the buffering role of
the wetlands in moderating peak flows (Wood and Halsema, 2008). Wood and Halsema

(2008) have added also that free livestock grazing pressures accompanied by soil
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compaction can replace local plant species, increase runoff and erosion, coarse sediment
deposit from upland erosion, reduce groundwater recharge in the flood season, and

consequently alter soil quality.

4.6 Impact

Communities appreciated that Boye-Kito wetland has the potential to provide habitat for
many species. Various aquatic plants (grass, weeds and shrub) and animals (Birds,
Mammals and reptiles) species make their habitat within it. Respondents recognized the
declined water level of Boye-Kito wetland as an opportunity for agriculture (Table 5).
Lowered water level encourages intensive vegetable production, avoids weed, and
eucalyptus production to Jimma market. The most important products communities
benefited from Boye-Kito wet-land are grass for animal feed, mattress making, for house

thatching, for ornament/ceremony, small fish, agricultural products and brick.

However, community claimed that due to decline in wetland water level people who
depend on grass (for sale or home consumption) their household income decreased (Table
6). Moreover, community faced difficulty to collect grass from Boye-Kito wetland
(Table 7). However, two constraints were mentioned: scarcity of grass for livestock or
other use, and unavailability of fish. Therefore, people who depend their income on grass
(for livestock feed, mattress making, ornamental, etc.) and those who practice fishing
shifted their means of income to other practice. Therefore, grass collection becomes too

hard the fact that people take long hours and/or distance to collect grass to get grass.

About 25 respondents witness that they collect products/service from Boye-Kito wetlands
expressed in terms of grass and brick. Beneficiaries collect more grass (human carry
load) during the rainy and flood seasons but less during the dry seasons as a result people
are forced for extra cost to buy grass for cow and/or horse feed. Eighteen of the
respondents collect grass for sale while 7 of them dedicate for home consumption. At the
expense of the wetland dryness/low water level, the trade-off in wetland agriculture

outweighs so that people who used to produce locally demanded marketable vegetable
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construct broad diversion channel possibly sometimes accompanied by burning to
facilitate the drying. Similarly, the low water level of the wetland encourages urban cattle
farming practice and settlement expansion in the wetland. However, community along
the wetland belt suffer from malaria infestation ever before. As a result, the livelihood of

community who depend on this wetland is critically affected.

Boye—Kito wetland is a home for some mammals, and birds (resident and migratory
birds). However, wetland agriculture causes the loss of habitat for wildlife (Wood and
Dixon, 2002). As a result, hippopotamus is restricted to habituate in to out the bottom
rare end of the wetland pond in search of palatable and sufficient grass and affected due
to the above stated pressures. Also, despite, fishing was one of the common socio-
economic practices in the Boye-Kito wetland, due to the cumulative effects of the above
anthropogenic drivers and pressures, consequently there is no fishing practice since the
wetland ecosystem is no more conducive for fish resource currently. The current result is
in agreement with the findings of Tariku and Abebayehu (2011) who have indicated that
despite Boye wetland is a home for 36 bird identified species (two endemic and three
near endemic), due to the effect of the above pressure groups change the state of
Balearica pavonina and Balearica regulorum into vulnerable list and Macronyx
flavicollis in to nearly threatened. TUCN (2009) estimated about 37% of freshwater fish
species and 30% of amphibian species threatened with extinction due to the continued

impacts of wetland systems change.
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Table 5: ‘Positive impacts’ due to Boye-Kito wetland ecosystem change (values in

bracket are in percent)

Kebele Allow agricultural practice due  Allows settlement

to better local market expansion

Bosa Kito  8(7%) 22(18%)
Hermata

) 15(13%) 15(13%)
Mentina
Mentina  9(8%) 21(18%)
Bochobore 4(3%) 26(22%)
Total 36(30%) 84(70 %)

Table 6: Negative impacts community faced to collect grass from Boye-Kito wetland

(values in bracket are in percent)

Kebele Long Long Long Total
distance and  distance  hours to
hours to to collect collect
collect grass  grass grass
Bosa Kito 6(5%) 13(11%)  11(9%) 30
Hermata 30
Mentin 5(4%) 10(8%) 15(13%)
Mentina 11(9%) 10(8%)  9(8%) 30
Bochobore 10(8%) 9(8%) 11(9%) 30
Total 32(27%) 42(35%)  46(38%) 120
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Table 7: Negative effects of change in Boye-kito wetland environment (values in

bracket are in percent)

Kebele Decrease Favours  Constraints Decrease in

in opportuni  human wetland

agricultur  ty for movement, and  products

al weed harbors harmful such as grass

production invasion  wild animals and fish Total
Bosa Kito 3(3%) 5(4%) 8(7%) 14(12%) 30
Hermata
Mentina 5(4%) 3(3%) 6(5%) 16(13%) 30
Mentina 5(4%) 6(5%) 9(8%) 10(8%) 30
Bochobore 1(1%) 7(6%) 6(5%) 16(13%) 30
Total 14(12%)  21(18%)  29(24%) 56(47%) 120

4.7 Response

Actions made in response to drivers, pressures, state changes and impacts in Boye-Kito
wetland in the period specified above to meet food security and population pressure are
not strategic. Moreover local responses given by the community are fragmented and
periodic; as a result there is a need for strategic planning and monitoring scientific
approaches to achieve sustainable management which can satisfy both social and
ecological requirements. Despite the contribution of wetland agriculture to food security,
little or no attention is given to the problems associated with the pressures, state changes
and negative impacts. For the betterment of Boye-Kito wetland, response/measures in
place according to respondents were technical, institutional, involving policies and
planning. Mclnnes (2010) suggested that for the benefit of future generations and
the protection of wetland biodiversity, it is  essential that society moves away
from resource exploitation and adopts a more conservation based natural resources

utilization.
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Table 8: Responses in Boye-kito wetland (values in bracket are in percent)

Kebele Planning Organizational Policy related Technical Total
Bosa Kito  7(0.06) 4(0.03) 5(0.04) 14(0.12) 30
Hermata 8(0.07) 8(0.07)

_ 7(0.06) 7(0.06) 30
Mentina
Mentina 5(0.04) 12(0.10) 7(0.06) 6(0.05) 30
Bochobore 5(0.04) 7(0.06) 10(0.08) 9(0.08) 30
Total 24(0.21) 30(0.25) 30(0.25) 36(0.30) 120

Institutional responses mainly were delivered by Jima University. The university’s
community based service wing is capable to address and mitigate water related problems
in Boye-Kito wetland. The university used to construct and maintain common toilet and
water points in each kebeles considered in this research. Also, Jima University in
collaboration with the community undertake plantation scheme, sanitary and hygiene
development activities, weed clearing, and awareness creation. The community indicated
that Jimma University takes the pioneer role in research and awareness creation and

periodic sanitation practices.

Policy related responses in Boye-Kito wetland, however, are not to suit the sustainability
of the wetland, but they can aggravate the wetland destruction. Urban settlement and
establishment of urban agriculture mainly in Bochebore and along the belt of the wetland.
The government’s policy and strategic plan is to reduce unemployment rate while also
improving food security options. Similar cases were reported by Wood and Halsema
(2008) in Illubabor wetlands where the major view of the government agencies in the
1980s and 1990s was increased encouragement of wetland cultivation to improve food

security and avoid grain food import.

Technical or socio-economic actions to in response to specific impacts were awareness
creation campaigns and research. However, the community claimed that technical and/or
socio-economic actions in place weren’t sufficient in comparison to the gravity of the

problem so as to maximize the benefit from the Boye-Kito wetland. People based on their
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traditional knowledge construct diversion ditches which possibly aggravates the

degradation speed of the wetland.

Ethiopia lacks a specific policy on wetlands that enshrines wetlands of the land from
deleterious actions that affect their contribution to the national development (Gemechu,
2010). Wetlands in Ethiopia are small ecosystems which to date have not attracted much
policy attention (Dessalegne, 2003). As a result management practices such as soil and
water conservation, and forest management made in the upper or within wetland level in
response to pressures for Boye—Kito wetland were negligible in comparison to the

magnitude of the problem (personal observation).

Respondents claimed that an action plan for Boye-Kito wetland hasn’t been in place.
Amongst others, a strategic plan formulation which includes the identification of
biological diversity, unique flora and fauna, endangered species, or those that is of
national or international importance and makes recommendations for their protection.
The plan should also require the improved management of the wetland including
construction of ditch, waste water treatment, recycling of solid waste, and exclusion of
free grazing. Moreover, adoption of community bylaw might be helpful so that the
various uses of the wetland can be retained without conflict. Participatory wetland
planning and management which involve and directly benefit local people in wetlands
conservation can be vital (Ramsar Convention Secretariat, 2010). Otherwise,
conservation objectives will be unattainable due to the alarming human population
growth rate. Moreover, rehabilitation activities in the upper catchment areas will ensure

that functions and benefits from wetland resources are maintained well into the future

(Simenstad et al., 2005).
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CONCLUSION

The anthropogenic factor that drives a maximum change in Boye-Kito wetlands

ecosystem was population growth.

The prominent pressure indicators in Boye-Kito wetland were drainage and agricultural
practice, municipal waste discharge up land vegetation clearance around/upper stream

and new settlement, respectively.

As a result the state changes in Boye-kito wetland environment based on their order of
importance, were sediment deposition, biodiversity change and soil compaction

respectively.

The associated change due to drivers, pressures and state has consequently contributed to
settlement expansion and permissibility to agricultural practice due to better local market.
However, community contrasted that some people get their house hold income improved
due to wetland agriculture .While others experienced their house hold income decreased

due to decline in wetland water level.
The community has appreciated the technical and institutional responses given by Jimma

University through its community based development services to address the changes in

Boye-Kito wetlands.
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FUTURE LINE OF WORK

Wetlands have historically been important for food production in south-west Ethiopia,
especially in years of poor upland harvests. The continued role of wetlands as a ‘food
security safety requires identification of potentials and constraints in Boye-Kito wetland

to ensure their potential meet food security at times of greatest need.

Identification of ways to manage Boye-Kito wetland through community participation
might be required to envisage ways to satisfy local needs and acknowledge local
management practices that can enable the Boye-Kito wetlands satisfies the increased

urban population over the years to come.

To raise awareness of local community at the grass root level, and provide guidance on
the importance of wetlands benefits to urban populations, incorporation of responsible
stake holders might be the best remedy to safeguard the unique biodiversity in Boye-Kito

wetland.
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Date

Appendix 1: Questionnaire for focus group discussion

Code of respondent

General back ground

o=

9]

10.
1.

12.
13.
14.
15.

Sex Age

Educational back ground
A .Literate B. Illiterate
If literate, Grade level

How many years do you live around Boye- Kito wetland ?

Does the wetland unit contain individuals of Priority species listed by the WDFW
for the state?

Has the wetland unit been documented as habitat for any state listed threatened or
endangered animal species?

Does the wetland unit have a local significance in addition to its functions (such

as opportunity to improve water quality)?

The wetland ponds
a. The whole year
b. 6-12 months
c. 3-6months
d. <3 months
What dominant factors in the DPSIR can be listed for the Boye —Kito Wetland?

Do institutional factors contribute to wetland conversion to its current status? If
yes, to what LU?

What positive and negative impacts exist on :

Status in natural resources (soil, water, biodiversity)

Does wetland conversion contribute to poverty reduction?

Does Boye-Kito wetland conversion contribute to competition and conflict in

wetland resources use/allocation?
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16. Can you describe the trade offs and loses in the Boye-Kito wetland use change?

17. What response strategies could you list to address DPSI level for Boye-Kito
wetland?

18. Can you mention actor forces, responses, driver forces for the betterment of Boye-
Kito wetland management?

19. What planning and monitoring responses can you mention to address Boye-Kito

wetland management?

Appendix 2: Questionnaire for interviewee

Drivers: (indirect drivers) e.g.: population dynamics, market development, natural

environmental processes, government policies, and community behaviour

1. Did you recognize the state of Boye Kito wetland ecosystem changes over the last 30
1980-2011) years?
A. Yes B. No

2. Which one has changed more?

A. Hydrology: Quality Quantity

B. Plant species: Diversity Abundance
C. Animal species: Diversity Abundance

D. Soil deposition level :Spatial Abundance

3. What are the responsible causes /drivers of change in plant species?

A. Natural B. Artificial/anthropogenic C. Both

4. What are the responsible causes /drivers of change in animal species?

A. Natural B. Artificial/anthropogenic C. Both

5. Of the following what are the natural environmental processes (factors) that directly or
indirectly cause a change in Boye-Kito wetlands ecosystem?

A. Flood B. Weed/plant species invasion C. wild life invasion D. others
6. What are the anthropogenic processes (factors) that directly or indirectly cause a
change in Boye-Kito wetlands ecosystem?

A. Population growth, urbanization and land shortages

42



Food insecurity
Land shortages for cultivation and grazing

Land reform in 1975 (equal access to all land types including wetlands)

m o aw

Government policy and task force to improve national food security by
drainage agriculture

Encouraging local market wetland based products

Non excludability of wetlands to every one

Infrastructure development

Water scarcity for municipal , irrigation,

All

~ - mom

7. Do you know or believe there are pollutants discharged in to Boye-Kito wetlands
ecosystem?
A.Yes B. No

8. If yes, what is the source of pollution?

A. Urban runoff in to the wetland B. Groundwater

C. Polluted runoff from agricultural areas draining in to it

D. Grazing within the wetland E. Other
9. What will be the average distance of the pollutant?

A.<100m  B.100-300m  C.301-500 D.>500m

10. What were/are the contribution of the ff sectors against the Boye-Kito Wetlands
management?

A. Transport

B. Industry

Agriculture

. Municipal

Tourism

Others

o m g 0

Pressure (direct drivers) Examples are: agricultural colonization in wetlands, vegetation
clearance, agricultural intensification, nature conservation, and water resources

management and use.
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1. What are the pressure(s) (consequent results of the drivers) on the Boye-Kito wetland
environment?

A. Drainage and cultivation practice in wetlands

B. Wetland-related agriculture intensification
Occurrence of sedimentation from uplands due to upland degradation
Uncontrolled and heavy grazing by cattle in the wetlands

New settlement /expansion

™ m oo o0

Vegetation clearance, and expansion of eucalyptus in and around/upper
stream

Nature conservation

Poor water resources management and use

Brick making

=~z o0

Attractive local market for wetland based products (e.g. eucalyptus, maize,
vegetable, brick )
K. Absence of alternative income opportunities
L. Pond construction
M. All
2. Which of the following mainly depend on Boye-Kito wetland?
A. Cow/Ox B. Shoat C. Horse/Mule
3. Can you estimate the number of grazing herds which depend on Boye-Kito wetland ?
A. What pressure by water control measures can you mention?
B. Diversion construction
C. Vegetable, maize, sugar cane, and eucalyptus planting
D. Wet land closure (for grass)
4. Pressure by market in Boye-Kito wetland can be
A. Vegetable B. Maize C. Sugar cane
D. Eucalyptus E. Brick F. Grass G. Others
5. What are the human activities directly affecting these wetland environment (e.g.
carbon dioxide or methane emissions)?
e Contaminated waste discharge in to it with out pretreatment
e Free cattle grazing and compaction

e FEstablishments of cattle farms on the immediate shoreline
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e All
6. What were/are the socio economic pressures w/c drive wetland-related agriculture
intensification of Boye -Kito wetlands?

A. High vegetable local market demand

B. Incompatibility of Boye-Kito wetland for other land use system

C. Better access to supply products to the local market

D. All above are responsible

E. Others
7. What other pressures can you mention that can diminish the community can benefit

from the Boye-Kito wetlands ecosystems?

8. What are “developments that release of substances (emissions), physical and biological
agents, the use of resources and the use of land by human activities™?

A. Site allocated for municipal waste discharge and incineration B Settlement B.
Cattle farming C. Eucalyptus plantation D. Road construction

E. Irrigation agriculture (w/c uses chemical inputs) F. All

9. Do you know the relationship between the responsible Pressure and the changes it
induces the Boye-Kito?

A. Yes, I know B. No, I don’t know

10. If you know, would you please specify,
11. How do you rate the effect of the short-run (e.g., land use, deforestation which can

emerge already) and the long-run (e.g., climate change) pressures on these wetlands?

A. Very high B. High C. Medium D. Low

State changes (changes in ecosystem services) Examples are: water resources, water

quality and pollution, soil characteristics (chemical and biological), and biodiversity.

1. Typical biophysical process in Boye -Kito wetlands can be
A. Hydrological level and quality deteriorated

B. biodiversity loss recorded

C. soil quality (such as fertility, ... ) degraded
D. Erosion, salinity, soil chemical changes
E. sediment level rise

45



F. others

2. The water level/amount of Boye-Kito wetland since the past 30 years has

A. Increased B. Decreased C. No change
3. Which water level/amount do you feel to be helpful for your livelihood?
A. Increased B. Decreased C. No change

Because,

4. Does Boye-kito wetland have the potential to provide habitat for many species?
A. Yes B. No

5. If yes, what is the group/class of plant species?

A. Aquatic bed B. Emergent grasses C. Weeds D. Scrub/shrub

6. What is the coverage of plant species?

A. Aquatic bed (ha)

B. Emergent grasses (ha)
C. Weeds (ha)
D. Scrub/shrub (ha)

7. What groups of animal species exist in Boye-Kito wetland?

A. Birds B. Mammals C. Reptiles D. Specify

8. How do you evaluate the biodiversity status of these wetlands since the last 30 years?
A. Increased B. Decreased C. No change

9. Increased, because

10. Decreased, because

11. Neutral, because,

12. Do you know that new plant species appear recently? (Can you name? how long?)
13. If yes, how do you classify
A. Annual B. Perennial

14. The newly arrived/introduced /expanded plants are

A. Beneficial B. Harmful  C. Undetermined  D. Can be both
15. The newly introduced plants are beneficial as -
A. Medicine B. Forage C. Grass for animals, ornamental...etc
D. Source of fuel energy E. Construction F. Mattress making

16. The newly arrived/introduced /expanded plants are harmful, because they caused

Others to disappear

46



Compete for limited resources such as nutrient, space thereby limited the growth/yield of
others

A. They are hazardous/toxic to grazing animal

B. They caused water points to dry

C. Actas disease vectors

D. Invade the wetland and causing movement (human/animal ) difficult
17. Do you feel/know that previously existing plant species disappear or migrated due to
drivers & pressures? (Can you name? how long?)

A.Yes B. No

18. Do you know newly appeared animal species recently in Boye -Kito wetlands due to
drivers & pressures? If yes, what are they?

A. Migratory B. Resident
19. What are the groups of new animal species?

A. Birds B. Mammals C. Reptiles

20. Do you feel/know that previously existing animal species disappear recently? (Can

you name? how long?)

21. What observable positive change “quantitative and/or qualitative physical and
biological phenomena did you recognize over the periods mentioned in the Boye and
Kito wetlands?
22. What are the most important products you gain from Boye-Kito wet-land?

A. Grass for animal feed B. Grass for mattress  C. Grass for house thatching

D. Grass for ornament/ceremony... E. Recreational value F. Fish  G. Others
23. What observable negative change “quantitative and/or qualitative of physical and
biological phenomena did you recognize over the periods mentioned in the Boye and
Kito wetlands?

A. Lowered water tables and increased soil acidity, colour, odour (e.g. pungent

smell)
Soil nutrient decline and soil structure changes with prolonged low water table
Decline in soil quality at fringes of wetland owing to upland sediment deposition;

Soil compaction

m o 0w

Destruction of the wetland vegetation
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F. Biodiversity in wetlands changes: Weed infestation increased in spatial and
temporal trends

G. Fish stock quality /quantity has decreased  or totally disappeared

H. Predator and/or harmful wild life has nearly or totally seen than before

I. All
24. How do you evaluate the socio economic contribution of Boye and Kito wetlands?

A. The quality and quantity of products gained increases over time

B. The quality and quantity of products gained decreases over time

C. No change over the years
25. Do you collect products/service from Boye and Kito wetlands?

B. Yes B. No
26. If yes, what are the products you collect from the wet land?
A. Grass (kg) B. Fish (kg) C. Wood (kg) D.water E. Others
27. For what purpose?
A. For sale B. For home consumption C. Service (recreation,)
28. If for sale, how much do you benefit per year?..........cccocoveeiieiieniiieniinieeeeee e
29. If for home consumption, how much do you benefit per year?...........ccceeevvevvercreennnnnne.
30. How do you express the benefit in ‘good’ days?
A.Grass(kg) ~ B.Fish(kg)  C.Wood(kg)  D.Medicine E.Others

31. How do you express the benefit in ‘bad’ days?

A.Grass (kg)  B.Fish(kg) C.Wood(kg)  D.Medicine E Others
32. If increase, how much did you collect /gain on good days per year?

A. Grass (kg) B. Fish (kg)  C. Wood (kg) D.Medicine E Others

33. If decrease, how much did you collect /gain on bad days per year?

A. Grass (kg) B. Fish (kg) C. Wood (kg) D. Others

Impact (human well-being and poverty reduction). Eg. :livelihood gains from market-
oriented production, food and nutritional changes in subsistence situations, socio-

economic differentiation and conflicts, and recreational development.
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1. Impacts due to Due to DPS in Boye-Kito wetlands can be reflected to
A. Subsistence farming

B. Market oriented agriculture

2. How do feel change in Boye-kito wetland environment?
A. Caused positive impacts in community livelihood
B. Caused negative impacts in community livelihood
3. If positive change, what are effects of change in Boye-kito wetland environment?
Allow agricultural practice/expansion due to better local market
Decrease in flood level
Decrease in water born disease
Allows infrastructural development such as settlement
All are true
4. What do you benefit?
Improve community/household income (livelihood)

Plan/started to intensify wetland based opportunity

Increase my production quality and quantity than before

SN w» EmU 0w »

Invite others to participate in wet land resources utility  E. All
5. If negative impacts, what are effects of change in Boye-kito wetland environment?
A. Decrease in agricultural production
B. Decrease/absence in wetland products such as grass, fish, and beneficial grass
Allow opportunity for weed invasion than beneficial organisms
Constraints human movement, and harbors harmful wild animals

Constraints/avoids fish habitat

=™ | o0

All are true

6. If negative, what are the consequences of socio economic impacts of Boye and Kito
wetlands?

A. Decrease income/benefit makes living difficult

B. Increased water born disease makes living difficult

C. Existence of unfriendly smell (due to green house gases) makes living difficult

D

. Harmful wild animals make livelihood difficult
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E. Community/household forced to make deteriorated living hood
F. Makes movement/access road difficult
G. All are true
7. How do you express in terms of efficiency (e.g. labour requirement,..)
A. Long distance to collect products
B. Long hours to collect products
C. Poor quality wetland products with poor market value
D.

All are true

Response (strategies and interventions)
These are actions in response to drivers, pressures, state changes and impacts. These may
be technical and institutional or involve policies and planning. They can be implemented

by a range of actors.

Actor focus
1. Which of the following three important characteristics of responses do you know very
well in Boye —Kito wetland management?

A. Actor B. Measure C. Drivers addressed D. None

2. If actors focus, at which of the following level responses were/are given for Boye —
Kito wetland management?

A. Household B. Community  C. NGOs D. Government E. None

3. Can you specify,

4. When was it/they in place?
A.>30 years B. 20-30years C. 10-20years D. <l10years

Type of response/measure
5. Do you know that management practice was made to help protect Boye —Kito wetland?
A. Yes B. No
6. If yes, what type of response/measure they were/are in place?
A. Technical  B. Institutional  C. Involve policies D. Planning
7. Technical or socio-economic actions that try to address specific impacts were/are

A. Awareness creation champagnes held
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Research and higher learning institutions contribute their share
Only municipality was responsible

Environmental protection, water ... department

m o aw

Livelihood improvement schemes such as supply of alternatives for house hold
utility
F. AtB+C G. Others
8. Do you feel that technical or socio-economic actions were/are satisfactory?
A. Yes B. No
9. If yes, would you justify

10. If no, would you justify

11. Institutional development by communities that respond to state changes by improving
Boye —Kito wetland management coordination can be
A. Forestry development practice

B. Sanitary and hygiene development activities

O

Weed clearing activities

o

Waste management practice and awareness creation

Others

=

12. Do you feel that institutional development and integrity responses were/are
satisfactory?

A. Yes B. No
13. If yes, would you justify

14. If no, would you justify

15. Have you ever participated in the planning strategies/responses scheme of Boye —Kito
wetland and its upper stream catchments?

A. Yes B. No
16. If yes, would you justify

17. If no, would you justify

Do you feel that national-level land use policies and economic development measures
helped to protect Boye —Kito wetland and address needs in the society?

A. Yes: Because

B. No: Because
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18. Can you mention management practice made in the upper or within wetland level in

response to pressures for Boye —Kito wetland?

DPSIR focus
19. were/are there actions made in response to drivers, pressures, state changes and
impacts in Boye-Kito wetland in the period specified above?

A.Yes B. No
19. How do you explore responses on the bases of issues they address different elements
of the DPSIR model

20. What measures or actions are relevant for these different elements DPSIR model?

21. Can you name responses made/attempted to address drivers as needing to have a
much wider remit (policy responses perhaps?)

22. Can you name responses made/attempted to address drivers that address state changes

that may be specific technical measures?
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Appendix 3: Household characteristics of the kebeles considered

Table 3.1: Sample size of the study Kebeles

Kebeles House hold size of the 5 % of the house Minimum size
name kebeles considered holds considered in the
study
Bosa Kito 845 42.25 30
Hermata 850 42.5 30
Mentina
Mentina 868 43.4 30
Bochebore 865 43.25 30
Table 3.2: Sex and age characteristics of respondents
Kebeles Sex Age (Years)
name Male Female 25-35 36-45  46-55  >55
Bosa Kito 18 12 5 13 8 4
Hermata 17 13 4 10 10 6
Mentina
Mentina 14 16 6 11 9 4
Bochebore 12 18 8 12 7 3
Total 61 59 23 46 34 17
Table 3.3: Education level and source of income of respondents
Kebeles Education level (grade) Source of income
name
0 1- 5-8 9-12 Vocationa Emplo House Bussin Far  Daily
4 1 and yed maid es/pet mer labourer
above y trade
Bosa Kito 5 9 8 6 2 5 11 4 1 9
Hermata 5 8 11 3 3 6 10 3 0 11
Mentina
Mentina 6 8 11 4 1 4 9 0 13
Bochebore 7 11 8 4 0 2 13 3 4 8
Total 23 36 38 17 6 17 43 14 5 41
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