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Ethiopia has a various lakes and rivers with significant ecosystems’ services and biodiversity. Central Ethiopia rift valley lakes are the most
common lakes that are found in central rift valley of Ethiopia. Lake Ziway, Abiyata, Shalla and Langano are the common central Ethiopia rift
valley lakes. These lakes are seriously affected by different anthropogenic and natural factors. The major threats of central Ethiopia rift valley
lakes are over population, overgrazing, industrialization and urbanization, deforestation, siltation, agricultural expansion, investment, pollution,
climate change, land use and land cover change and others. The best opportunities to reduce this different threat of lakes are policy conviction,
monitoring and evaluation, impact assessment, partnership, building capacity, creating awareness and improve upstream and downstream

Introduction

Ethiopia has a number of lakes and rivers with significant
ecosystem services. The Ethiopian rift valley is one of the Great
East African rift valleys and also called the Afro-Arabian rift,
which extends from Jordan in the Middle East, East Africa to
Mozambique in Southern Africa and from Kenya border up to the
red sea and divides the Ethiopian Highlands in to the Northern
and Southern halve (Lemma H, 2016). The Ethiopian rift valley
is created by volcanic and faulting activities that formed volcano
tectonic depressions in the floor of the rift, which later becomes
lakes [1].

The CER valley is well-known for its biodiversity. Even though
the vegetation of the area is now extensively overgrazed, but it
is characterized by Acacia open woodland, whereas deciduous
forests occupy the ridges and slopes [2]. Increased human
activity has resulted in open vegetation which is floristically poor
and uniform. Population pressure during the last three decades
has resulted in the conversion of natural vegetation, overgrazing
of natural grasslands, removal of natural shrub for firewood
and clearing of forests for construction material (Lemma H,
2016). Due to land use change, susceptible sloping areas in the
area face increased erosion and depletion of nutrients required
for vegetative growth. Erosion and resulting sedimentation
elsewhere can have an influence on the regional hydrology [3].

The Central Rift Valley (CRV) is one of the most
environmentally vulnerable areas of Ethiopia. Most of the
lowland in the CRV is arid or semiarid, and droughts occur

frequently. Approximately the area of Central Rift Valley (CRV) is
a closed to 10,320km?2 [4]. The area consists of a chain of lakes,
streams and wetlands with unique hydrological and ecological
characteristics [5]. Owing to the fragility of the environment
and competing claims for land and water resources, the area
has been experiencing serious environmental deterioration
and socioeconomic challenges, a growing threat to the local
community’s existence.

Over the last few decades, the rate and severity of the
environmental degradation causes deterioration of resource
use, unregulated population and climate change related
stresses [6,7]. Increasing population pressure and economic
developments put an increasing privilege on the valuable
freshwater resources. Until recently, water from the lakes
mainly supported agriculture and commercial fishery, domestic
use, industrial soda extraction and recreation, while the lakes
and surrounding wetlands supported a wide variety of endemic
birds and wild animals. Surface water extraction for irrigation,
industrial and domestic use is continuously increasing in the
Central Ethiopia Rift valley lakes. Therefore, the overall objective
of these review is to identify the major threats and opportunities
of Central Ethiopia Rift Valley lakes.

Central Ethiopia Rift Valley Lakes

The Central Ethiopian Rift Valley is a part of the Great African
Rift which situated in the administrative regions of Oromia and
the Southern Nations Nationalities and Peoples Region (SNNPR).
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The Central Rift Valley consist of a chain of lakes, streams and
wetlands. The most common lakes in this area are: Ziway,
Abiyata, Langano and Shalla.

Lake ziway

Lake Ziway is one of the largest freshwaters Rift Valley
Lakes of the country with maximum depth of 9 m, whereas the
average depth is only 2.5m (Lemma H, 2016). The lake and its
watershed play a significant role in supporting the livelihoods
of the approximately 2 million people in the watershed [8] and
1.9 million livestock [9]. The volume of the lake is approximately
1.1 billion m3 (ILRI, 2001). According to Jansen [10], the lake
delivers 7-8 million cubic meters (m3) of water per year for
domestic and livestock use as well as the municipality of Ziway
Town abstracting thousands of cubic meters of water per day
from lake for their household’s consumption. it is also a source
of water for open and closed farm irrigation. Water is freely
abstracted from the lake, with no use charge; because of all water
resources are the common property of the people and the state
[11]. It is also a source of fish supply to huge market centers in
the country. A large number of people, both in cooperatives and
individually, depend on this lake for their livelihoods, including
women and children involved in processing and selling the fish.
According to Vuik [12], besides its economic and livelihood
values, the lake and its watershed support unique ecological and
hydrological characteristics.

Lake Ziway contains fresh water, which mainly originates
from the two inward rivers, being the Ketar River and Meki River,
and rainfall. Both rivers are perennial rivers. The lake shows a
slight reduction after the late 1980s, as a result of uncontrolled
water abstractions for small-scale irrigation schemes in the
upper reaches of the catchments, [13,14]. This lake is also
known mostly for its large size, fisheries and islands [15-17].
It is drained by the Bulbula River which enters Lake Abiyata.
Besides the thriving fisheries, the lake supplies water for the
town, irrigation for nearby floriculture farms.

Threats of lake Ziway

Level of lake Ziway

The level of the lake is not controlled. As Wondowesen G et al.
[4] indicated, the surface area of lake Ziway is reduced by 0.63%
from its 1985’s size (Table 1). The annual fluctuation of the water
level of the lake was reported to be 0.8m, nevertheless larger
fluctuations, up to 2 meters, may infrequently occur (ILRI, 2001).
Current total surface water abstraction from the Ketar River and
Meki River is in the order of 28 million m3 per year, which is used
for irrigation (ILRI, 2001). Due to the sedimentation problem,
over irrigation and diversion of water from the two main feeder
rivers the lake’s water level has deteriorated over the past few
decades. However, after an adjustment made for the sediment
deposited in the lake using the bathymetric surveys of 1976
by Over Land Seas Development and 2005/2006 by Ministry
of Water Resources the annual water level of time series of the
Lake is decreasing.

Table 1: Change Lake Area in (Ha) of the four lakes in the CRYV for the
period 1985, 1995 and 2015

Area in (ha)
Year
Abiyata Ziway Langano Shalla
2015 13261.49 | 42478.66 | 22836.56 | 304.9699
1995 15387.01 | 42540.34 | 23183.73 | 306.9147
1985 17824.7 42746.9 | 23030.64 | 309.4953
Change (2015-
1995) -4563.21 -268.24 -194.08 -4.53
% -25.6 -0.63 -0.84 -1.48

Source: Wondwossen G et al. [4].

Jackson R et al. [18] stated that, the change in temperature
and precipitation has a significant impact on the inflow volume
into the lake. The total average annual inflow volume into lake
ziway might decline which lead to the drop of the lake level up
to two third of a meter and shrink the water surface area up
to 25km2 [18]. Therefore, in Lake Ziway Watershed, runoff is
likely to decrease in the future and be insufficient to meet future
demands for water of the ever-increasing population.

Figure 1: Images showing certain types of electric and small motor pumps being used to abstract water from the lake and overfishing.

The major threat of the lakes are the natural factor and
anthropogenic factors. The natural causes including climate
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change that could alter the ecosystem ending in undesirable
long-term effects. Anthropogenic causes are deforestation in
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the upper watersheds, loss of Acacia woodlands, lake shore
farming and destruction of buffer zones. The existence of
land degradation in the watershed that induced large scale
sedimentation rate was reported by Legesse et al. [13] and Billi
etal. [19]. The critical threats include siltation, water abstraction
as showed in (Figure 1), overfishing and release of pollutants
into the lake system [20,21].

According to Hayal D [22], The expansion of small-scale
farms and large-scale investment projects, mainly floriculture
industries and irrigation farms as indicated in (Figure 2),
and the subsequent intensive and unintended applications of

agrochemicals, untreated waste discharge, and poor watershed
management practices, etc. are deteriorating the water quality
of this lake. Moreover, recent development of public and private
works in the watershed are being abstracted water, free of any
charge, from the lake and its feeder rivers. The reduction of the
lake water level could also have resulted from siltation, due to
the decreased vegetation cover through deforestation in the
upper watershed. These activities are exploiting the lake, its
feeder rivers, and its watershed resources, seemingly beyond
their capacity, affecting both the water volume of the lake and its
fish production [22].

e A\

Figure 2: Wetland vegetation in Ziway lake is getting depleted due to shoreline farming.

Source: Teklu G et al. 2017.
N J
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Figure 3: Direct disposal of untreated effluents into lake Ziway.
Source: Teklu G et al. 2017.
J

Concerning the major changes that have occurred in land use
and management in Lake Ziway watershed over the last 20 years,
the establishment and expansion of floriculture industries and
other investment projects which discharge different pollution to
the lakes (Figure 3), such as lodges; high population growth and
consequent expansion of settlements and cultivated lands at the
expense of other land use types, such as forestlands, woodlands,
etc.; high applications of agrochemical inputs (pesticides,
fertilizers, herbicides) to increase productivity; soil erosion;
and, unabated deforestation practices for fuel-wood, charcoal,
and farming [22].

Over-exploitation of wetland resources is now a major
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threat in several wetland areas of Ethiopia. A good example of
over-exploitation is the fishery resource from Lake Ziway in the
Oromia Regional State [23]. Excessive exploitation of resources
can also lead in some cases to a direct collapse of the wetland
itself. An excessive water withdrawal was believed to be a major
cause for the collapse of the lake even though siltation also has
played its part.

Lake abiyata

The maximum depth of the lake Abiyata is 13m, while the
average depth is 7.6m (Lemma H, 2016) and the volume of
the lake is approximately 750 million m3 (ILRI, 2001). Water
consumption for domestic use and smaller irrigation schemes
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along the Bulbula river is unknown, but total extraction is about
59 million m3, which is about 38% of the mean annual Bulbula
river discharge recorded over the past 30 years (Legesse, et al.
2004). The annual water extraction for soda factory from lake
Abiyata lake through an artificial evaporation basin is estimated
at 2.25 million m3 (Legesse, et al. 2004) and 15 million m3 [24].

Since Lake Abiyata is fed mainly by excursions of the
upstream lakes of Ziway and Langano, and because of its
terminal position in the drainage area, and its shallow depth.
Lake Abiyata has more pronounced sensitivity to changes in the
basin and any diversion of feeder rivers for irrigation projects
along the Meki and Ketar Rivers and water abstracted directly
from Lake Ziway for irrigation and domestic consumption [25].

Level of lake Abiyata

The level of Lake Abiyata is influenced strongly by its inlet
Lake Ziway, which transfers water through the Bulbula River.

The area of lake Abiyata is decreasing from time to time due
to different factors as indicated in (Figure 4). According to
Wondowesen G. et al. [4], the surface area of lake Abiyata is
reduced by 25.6% from its 1985’s size (Table 1). Tenalem A
[24] also reported that, the level of the lake has decreased after
1985, when water abstractions and land use changes increased
dramatically. Since the 1970’s the lake level has dropped about
5m [26]. Such kind of drastic change in surface area of lakes
may have long lasting negative consequences. The reduction in
surface area of the lake Abiyata intertwined negative impact on
ecosystems, biodiversity and livelihood of the community. The
level of Lake Abiyata is influenced strongly by the input into
Lake Ziway, which transfers water through the Bulbula River.
However, the monthly gains of Lake Abiyata to storage are
insufficient and less than 5% in most dry months. There was a
considerable reduction in the volume of Lake Abiyata in 1985
and 1990, amounting to about 51% of its present volume [27].
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Figure 4: Trends of lake Abiyata. By: Melkamu Demelash, 2018.
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In general, the level of Lake Abiyata fluctuates according to
the precipitation trends in the highlands. However, the recent
drastic decline in its level and the increase in salinity coincide
with the time of large-scale water abstraction. The current

and future uncontrolled water abstraction will have obvious
Major threats of lake Abiyata

environmental repercussions, which are thought to bring serious
consequences to the lacustrine environment in the predictable
future. Changes in Lake Abiyata should be perceived jointly with
the abstraction of water for irrigation around Lake Ziway.
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Figure 5: Water abstraction in Lake Abiyata for Soda ash plant and De-vegetation of upper watershed of Lake Abiyata.
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Water consumption for domestic use and smaller irrigation
schemes along the Bulbula river is unknown; but, Legesse et
al (2004) estimated total extraction at about 59 million m3,
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which is about 38% of the mean annual Bulbula river discharge
recorded over the past 30 years. The direct pumping of water
from the Lake Abiyata for commercial exploitation of soda ash
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by evaporation of brine also impacts on lake levels [25]. Annual
water use for soda extraction from Lake Abiyata through an
artificial evaporation basin is estimated at 2.25 million m3 [13]
and 15 million m3 (ILRI, 2001). Currently, there is no fish and
fishery activity, which could be due to the declined water level of
the lake, high salinity and associated effects.

The declining of lake Abiyata by five meters over the last
three decades is due to a saline-alkaline type and inters of lake
level variability [26] and also found to be heavily impacted
by anthropogenic activities [14,26]. Its size, for instance, was
decreased by 25% over the last thirty years because the lake
water is under burden due to the production of Soda Ash using
solar evaporation of brines from the lake in (Figure 5) and
the maximum drop agrees with the time of large-scale water
abstraction [13].

However, the inter-annual fluctuations are controlled by
climate variability. According to Legesse et al. [13], this lake also
reacts more rapidly to an abrupt shift to wetter conditions than
to dry conditions. The production of Soda Ash has not taken
place for the last three years of the reporting time because of
the significant decline in the water level [28]. The fluctuation of
Abiyata follows the same trend as Lake Ziway, with an average
time delay of about 20 days and Any abstraction of water in the
Ziway watershed results in a greater reduction in the level of
Abiyata than in Ziway [13].

Lake langano

Ahigh percentage of its water comes from precipitation. Hora
Kello forms its only outlet flowing into Lake Abiyata. Its mean
depth is around 20 meters. The sandy beaches on the western

shores attract tourists in high numbers [29]. Lake Langano
experienced only small seasonal water level variations of about
1 m, and lower inter-annual water level variations compared to
other lakes in the basin [14,30]. Lake-bed sedimentation is also
estimated to the magnitude of about 0.5 to 0.6cm/y, with 85%-
95% water content [13].

Level of lake Langano

As Wondowesen G. et al. [4] indicated, the surface area of
lake Langano is reduced by 0.84% from its 1985’s size (Table
1). Such kind of drastic change in surface area of lakes may have
long lasting negative consequences. The reduction in surface
area of lake Langano intertwined negative impact on ecosystems,
biodiversity and livelihood of the community

Threats of lake Langano

The absence of considerable water abstraction and large
groundwater flow from springs are considered to be the factors
against its relative stability of lake level variability. The area in
general is located in a dry and water scarce zone. Tourism is a
high-profile industry at this lake and its effects are not clearly
known [31]. Without a control system in place, increasing resorts
and growing numbers of tourists can have negative effects in the
long term [32].

Lake Shalla

Lake Shalla is an alkaline closed lake, located in the southern
part of ASLNP

(7030°'N-38030’E) and has the lowest altitude, 1570m.a.s.],
from the other three

Ve

Figure 6: Picture showing Lake Shalla and its wading birds. Source: Tafesse K [33].
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lakes in the central Rift Valley [33]. Lake Shalla is 3km south
of Lake Abiyata and they are separated by an elevated strip of
land, which is part of the old depression edge. Lake Shalla is a
deep saline depression lake with a surface area of 329km? at an
altitude of 1570m a.s.l. It has a maximum depth of 266 meters
and a mean depth of 87 meters [34]. Shalla has an independent
sub-basin of its own and drains a catchment of 3920km? The
Park was established to protect biodiversity and large number
of very important birds which use Lake Abiyata as feedings
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and Lake Shalla as nesting and breeding grounds. Shalla is an
important site for breeding colony of great white pelicans
(Figure 6) and wintering ground and maintenance station for
large number of birds including from Southern African, Sub-
Saharan and Palearctic species.

Level of lake Shalla

As Wondwossen G et al. [4] indicated Area of lake Shalla is
reduced by 1.48% from its area of 1985 (Table 1). Such kind
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of drastic change in surface area of lakes may have long lasting
negative consequences. The reduction in surface area of the lake
Shalla intertwined negative impact on ecosystems, biodiversity
and livelihood of the community. The Over all status central rift
valley lakes area is summarized in the following table 1.

Threats of lake Shalla

A threat of lake Shalla is not well documented yet, because
the lake is completely protected, together with an area of
peripheral land, in the Abiyata-Shalla National Park and there
is the limited literature concerning Lake Shalla due to limited
interest in the lake water because of its alkaline nature [14].
ASLNP was submitted to the Ramsar Convention on wetlands as
an international important candidate wetland site. However, the
water level and surface area of the lake and the status of the park

are deteriorating may be due to human encroachment, grazing by
cattle, uncontrolled water abstraction and other anthropogenic
activities (Reaugh, 2011).

Over all Threats of Central Rift Valley Lakes of
Ethiopia

Tesfau B et al. [35] noted that, wetlands are being encroached
over time by the local community and other investment activities.
As indicated in (Figure 7), the major driving factors of wetland
loss are:- population growth which lead to farm land scarcity,
overgrazing due to shortage of grazing land and increase in the
number of heads of livestock, sedimentation due to soil erosion
from the catchment, direct drainage and conversion of wetlands
in to other land use types, lack of awareness, vegetation
clearance, and introduction of exotic species.
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Figure 7: The major driving factor of central rift valley lakes of Ethiopia. Source: Tesfau B et al. [35].
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Draining for agriculture

Long term draining interferes with the ecological recovery of
the wetland system and will fasten it drying up. In Afar regional
Over grazing

state, many areas of wetland have been lost during 1960’s due to
the increase of irrigation practice in the area [36]. As a result, the
state has lost many of wetlands from the area.

Ve

Figure 8: Overgrazing in central rift valley lakes of Ethiopia. Photo by Tamiru L, 2018.
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Over grazing has contribute for the deterioration of central
rift valley of Ethiopia as observed in (Figure 8). Wetlands are
often a last destination for pastoralists during the dry season.
Over grazing is a threat when year-round grazing excludes
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ecological recovery period of the wetland which implies loss of
biodiversity [37] Compaction of the wetland also have impact
on the infiltration capacity of the soil hence affecting the
hydrological system and balance of the wetland itself.
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Over exploitation of wetland resources

Over-exploitation of wetland resources is now a major
threat in several wetland areas of Ethiopia. A good example of
over-exploitation is the fishery resource from Lake Ziway [23].
Excessive exploitation of resources can also lead in some cases
Deforestation siltation and soil erosion

to a direct collapse of the wetland itself. A good example for
this scenario is the collapse of Lake Abiyata. An excessive water
withdrawal was believed to be a major cause for the collapse of
the lake even though siltation also has played its part.

Ve
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The accumulation of silt complete change in the ecosystem
biodiversity alteration, decreases in the water holding capacity
and in the worst case the collapse of the wetland itself (Figure
9). Introduction of nonnative plants to the wetland [38] removal
of buffering vegetation and upland forest degradation (Figure 8)
are the main causes for the loss of vegetation.

Urbanization and industrialization

Mekonnen G & Yared W [39] indicated that, Pollutions, which
are originating from the point and non-point sources causes
degradation of wetlands; particularly fishes, macrophytes,

riparian vegetations, and other biodiversity that are found
in these ecosystems are suffering from these pollutions. The
pollution that discharge from Hotels and hospitals effluents,
garages, farms, which uses huge amount of pesticides, and
manufacturing industries are considered as point source
pollutant, whereas domestic wastes and agricultural fields
are non-point sources. These both point and non-point source
of pollution are negatively affecting the central rift valley
wetlands of Ethiopia which include Ziway, Shalla, Langano and
Abiyata lakes and wetlands in the Awash River basin due to
eutrophication.

Overfishing
e N
- - -
Figure 10: Over fishing in lake Ziway. photo by Tamiru L, 2018.
\ J

The other problem of rift valley lakes over fishing as showed
in (Figure10). Overfishing may result in the loss of some fish
species. On Lake Ziway, the ‘gancho’ net has caused the rapid
depletion of fish population which cause 70% of the fish
landed from the Rift Valley Lakes comes from Lake Ziway alone,
suggesting disproportionate fishing pressure [40].

10.19080/IJESNR.2019.22.556082

Introduction of floriculture industries

The rift valley in Ethiopia is a hot spot for flower production
as specified in (Figure 11). Water availability and transport links
provide suitable conditions for this industry. One large company
Sher Ethiopia now occupies about 300 hectares in Ziway.

How to cite this article: Tamiru Lemi. Threats and Opportunities of Central Ethiopia Rift Valley Lakes. Int J Environ Sci Nat Res. 2019; 22(2): 556082. DOI:


http://dx.doi.org/10.19080/IJESNR.2019.22.556082

International Journal of Environmental Sciences & Natural Resources

N

Figure 11: Introduction of floriculture industries at the shoreline of lake ziway. Source: Teklu G et al. 2017.
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Climate change

In many parts of the world, change of hydrological cycle,
temperature increase, and a sea level rise might contributed a
lot to the lake’s degradation [41]. Similarly, some of the lakes in
Ethiopia are affected by natural hazards such as drought, over
flooding and seismic events. Wetland ecosystems are threatened
by the impacts of climate change. Globally, the impacts of climate
change on freshwater systems are expected to outweigh the
benefits. Climate change is increasing uncertainty in water
management and making it difficult to close the gap between
water demand and supply [42].

Population growth

In Ethiopia Population growth rate remains high, and a large
number of people are living in poverty and their livelihoods
system depending on wetland resources [43]. Un wisely use of
wetland resources for irrigation, domestic purposes, and over
grazing also adversely affect wetlands in many parts of the
country [44]. Because there is no fair allocation of waters among
different users, no penalties for wastage of water, no regulations
and payment for water usage, and absence of organized water
users’ associations, the water use efficiency in most wetlands of
the country is very low, and the wetland ecosystems are used
unsustainably [32]. The disruption of natural processes due to
urbanization, agricultural intensification, dam construction,
pollution, water transfer, and other factors the hydrological and
ecological systems of many wetlands have been lost in Ethiopia
[45]. As Abebe et al. [46] stated that, lake Chamo, Shalla, Abaya,
Abiyata, Ziway and Tana are among the lakes, which are severely
threatened due to water abstraction for either industrial or
agricultural purposes.

Land use and land cover change

CRV Ethiopiaisahome to manynotable aquaticand terrestrial
ecosystems, but degradation of natural resources is definitely
intertwined and expressed. Generally, rapid population growth,
agricultural expansion, environmental fluctuations, degradation
of natural resource and loss of biodiversity are the most visible
socio-economic and environmental problem in the CRV area
and all these put pressures on the water bodies (mainly on
the four lakes, Ziway, Langano, Abiyata and Shalla). Landscape
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change as a result of LULC and simultaneous landscape pattern
changes are ongoing phenomena in the CRV area. Eyasu E et al.
[47], over the last 30 years’ period (1985 to 2015), the major
LULC changes in CRV were: arable land expansion (small and
large-scale farming including irrigated agriculture), reduction of
natural vegetation and shrinkage of water resources in size and
depth significantly. However, lake Abiyata showed a progressive
decline by 25.9% resulting in severe degradation of the fragile
ecosystems that have sustained the unique biodiversity for long
and Consequently, the Abiyata-Shalla National Park is on the
threshold of collapse, the second incident of lake collapse in
the nation next to Lake Haramaya if a serious measurement is
not taken on time [47]. These all may alter the nutrient levels,
water regime and other related processes and may damage both
aquatic and terrestrial biodiversity which reduce production
and productivity.

Opportunities to Reducing Threats of Central
Ethiopia Rift Valley Lakes

Almost all of lakes in Ethiopia are under a serious problem
and at the same time the efforts to restore the health and normal
functioning of lakes is insignificant. So, this section considers
ways in which to reverse existing damaging trends and to improve
the situation. Even though the cause of lakes degradation and
loss are multidimensional and complex which leads to various
unexpected cost to the societies and environment, the problems
usually receive less attention.

Moreover, due to the current socio-economic and political
status of the country, the issue of lakes of Ethiopia as general
and central rift valley lakes particularly should get priority
and become the agenda of the country to reverse the adverse
impact of lakes degradation. So, searching the means to reverse
the existing damaging and improve the condition of lakes is
important. Therefore, Multiple stakeholder analysis is very
important on how can minimize the extent of lakes degradation
and its consequences. In spite of the complication and complex
nature of the problems, there is no quick solution to compensate
the threats being faced to lakes. In spite of comprehensive study
is not yet done in Ethiopian lakes, there are studies done and
there recommending what and how is an opportunity to lakes
in Ethiopia.
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The capacity building and education programs can be
contributed to CERV lakes policies, legislation and regulation,
community empowerment, pollution control, initiatives related
to climate change, invasive alien species control, threatened
species conservation, and adaptive management of ecosystems
in response to a changing environment. Additionally, the value
and role of indigenous and traditional people knowledge should
not be left out when setting up awareness, advocacy and capacity
building [48].

Integrated Watershed Management (IWM) and Adaptive
Management are important for central Ethiopia rift valley
lakes management. Implementing integrated management and
Adaptive management plans which cover every aspect of the
lakes and their relationships with their catchments as well as
giving required priority to lakes habitats conservation issue in
terms of impact assessment. Monitoring and evaluation used to
address the issue of lakes integrity and change in lakes quality.
The extent and causes of loss and degradation of lakes can be
determined and successful conservation measure is taken
through monitoring and evaluation programs. However, the
monitoring and evaluation could be carried out at different levels
of intensity, depending on available funding and/or technology
[49].

The most sound and important to reverse the threats of
lake ecosystem is cooperation between different stakeholders.
Some of the many stakeholders of Central Ethiopia rift valley
lakes are Ministry of Agriculture, Ministry of Water Resources,
Environmental Protection Authority, Biodiversity Institute,
Ethiopian Agricultural Research Organization, Ethiopian
Environment and Forest Research Institute, higher institution,
Ethiopian Wildlife Conservation Organization, the Regional
States and international NGOs such as Horn of Africa, idh, ide
and other stakeholders who directly involve in lake conservation
activities. For instance, Walkite university and Arsi university
sign agreement to restore and protect the upper catchments
central Ethiopia rift valley lakes in order to reduce siltation and
sedimentation that affect the life span of the lakes. Multisectoral
interest is an opportunity to lake conservation if they were work
jointly. For example, experience has shown that seizing land
from the people and setting aside a conventional protected area
is not workable [50]. Many advantages and synergies can be
achieved because of working in partnership with all concerned
stakeholders.

Improve the relationship between upstream and
downstream in related to utilization of resources is very
important to reduce the threat of lakes. Establishing different
soil and water conservation activities on the upper catchment by
collaborating with the downstream community play a great role
to reduce the effect of siltation and insure the existence of lakes.
Disproportionate consumptive use or pollution of water by
upstream users may negatively influenced the downstream users
of their genuine use of the shared resource and consequently,

upstream users must recognize the legitimate demands of
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downstream users to share the available water resources in
order to reduce or manage the conflict between downstream
and upstream stakeholders [48]. Therefore, any initiatives and
development plans should maintain the associations between
upstream and downstream users of water.

There are many formulated national and international
lakes conservation policy to insure the sustainable use of lake
ecosystem and maintain its biodiversity. Formulating policy
and sign different international agreement is not enough unless
implementing it very well. Encouraging political conviction
is another important opportunity to reduce the threats of the
central Ethiopia rift valley lakes of Ethiopia. politicizing the
issue of lake ecosystem may also play a great role to get required
attention from government to insure sustainable conservation.
Such a policy and political convections enable to cope up with
the various functions of lakes and guarantee into which lakes
are integrally managed. So, develop a National lakes Policy as
an integral part of Ethiopia’s Land Use Policy is very important
[51-54].

Conclusion and Recommendation

Ethiopia is gifted with numerous lakes which provide
different ecosystem service such as provisioning, supporting,
regulating and cultural services. Most of these lakes are situated
in central Ethiopia rift valley. The major known lakes of central
Ethiopia rift valley are lake Ziway, Abiyata, Langano and Shalla.
The major threats of central rift valley lakes are deforestation,
siltation, urbanization and industrialization, population growth,
over grazing, over fishing, investment, land use and land cover
change and climate change. The major opportunities to reduce
the loss of lake degradation in central rift Ethiopian rift valley
are capacity building, awareness creation, political conviction,
partnership, and etc.

Economic policies and strategies that diminution the
biodiversity and food security of local communities should
be avoided. The understanding of possible solutions to lake
degradation has to be reviewed encouraging effective local
strategies. Sound strategies and projects need to be designed
and implemented to rehabilitate degraded lakes. The amount
and type of agricultural chemicals used in the lake’s catchment
and leached into it has to be studied. Empowering local
communities to conserve and protect their lakes and finally, it
is useful to remain realistic about the feasibility of policy and
strategy, implementation and law enforcement.

The gap that has been identified during reviewing different
research articles on central Ethiopia rift valley lakes are

a) limited research work on lake Shalla and Langano

b) lack of research work on management techniques of
different threats because of most of the research done are
a kind of surveying the problem, cause and consequences of
different threats
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c) there is the limitation of research work on ecosystem
service valuation of central rift valley of Ethiopia which is
very important input for policy recommendation

d) the impact of each threats on the storage capacity
of each central rift valley lakes are not well quantified
(estimated).

References

1. Halcrow (1989) Master Plan for the Development of Surface Water
Resources in the Awash Basin. Ministry of Water Resources, Addis
Ababa 6.

2. Coulomb CV, Legesse D, Gasse F, Travi Y, Chernet T (2001) Lake
evaporation estimates in tropical Africa (Lake Ziway, Ethiopia). Journal
of Hydrology 245(1-4): 1-18.

3. Feoli E, Zerihun W (2000) Fuzzy set analysis of the Ethiopian rift valley
vegetation in relation to anthropogenic influences. Plant ecology
147(2): 219-225.

4. Girmay W, Tesfaye B, Seifu W, Elias E (2017) Effect of Land Use/Cover
Changes on Ecological Landscapes of the Four Lakes of Central Rift
Valley Ethiopia 7(12): 28-45.

5. Estifanos KT (2008) Integrated assessment of ecosystem services and
stakeholder analysis of Abiyata-Shalla Lakes national park, Ethiopia.
MSc Thesis in Environmental Sciences. Wageningen University.

6. Temesgen H, Nyssen ], Zenebe A, Haregeweyn N, Kindu M (2013)
Ecological succession and land use changes in a lake retreat area (Main
Ethiopian Rift Valley). Journal of Arid Environments 91: 53-60.

7. Fetahi T (2015) Greening a Tropical Abiyata-Shalla Lakes National
Park, Ethiopia - A Review Konstanz University, Limnological Institute,
Germany.

8. Central statistics agency (CSA) (2013) Statistical Abstract. Ethiopian
Central Statistical Authority, Addis Ababa, Ethiopia.

9. Derege T, Tsunekawa A, Tsubo M (2012) Continuing land degradation:
cause-effect in Ethiopia’s Central Rift Valley. Land Degradation Dev
23(2):130-143.

10.Jansen H, Hengsdijk H, Dagnachew L, Tenalem A, Hellegers P, et
al. (2007). Land and water resources assessment in the Ethiopian
Central Rift Valley; project: ecosystems for water, food and economic
development Project in the Ethiopian Central Rift Valley. Alterra report
No.1587, ISSN 15667197, Cereales Publishers, Wageningen, and The
Netherlands.

11.Federal Democratic Republic of Ethiopia (FDRE) (2000) Water
Resources Management Proclamation No. 197. Federal Negarit Gazeta,
Federal Democratic Republic of Ethiopia, Addis Ababa, Ethiopia.

12.Vuik R (2008) Understanding Land and Water Use Practices in the
Ziway River Basin Water Balance Modelling in the Central Ethiopian
Rift Valley. Wageningen University, the Netherlands Master Thesis.

13.Legesse D, Ayenew T (2006) Effect of improper water and land
resource utilization on the central Main Ethiopian Rift lakes. Quat Int
148(1): 8-18.

14.Vilalta ER (2010) Water resources management in the central Rift
Valley of Ethiopia. Master’s Thesis, Civil Engineering, Barcelona, Spain,
2010.

15.Food and Agricultural Organization (FAO) (1999) The State of World
Fisheries and Aquaculture 1998. FAO, Rome, Italy.

16.Food and Agricultural Organization FAO (2000) The State of World
Fisheries and Aquaculture 2000. FAO, Rome, Italy.

10.19080/IJESNR.2019.22.556082

17. Elias D (2000) Reproductive biology and feeding habits of the Cat fish
Claris gariepinus in Lake Hawassa. SINET: Eth ]Sci 23(2): 231-246.

18. Roehrig ], Kéln TH, Cheko D (2007) Climate Change Impact on Lake
Ziway Watershed Water Availability, Ethiopia.

19.Billi P, Dramis F (2003) Geomorphological Investigation on Gully
Erosion in the Rift Valley and Northern Highlands of Ethiopia. Catena
50(2-4): 353-368.

20. Naylor RL, Goldberg R], Primavera JH, Kautsky N, Beveridge MC (2000)
Effect of aquaculture on world fish supplies. Nature 405(6790): 1017-
1024.

2

=

.Witherell D, Pautzke C, Fluharty D (2000) An ecosystem-based
approach for Alaska groundfish fisheries. IC Journal of Marine Science
57:771-777.

22.Hayal D, Brook L, Till S (2017) Farmers’ awareness and perception of
Lake Ziway (Ethiopia) and its watershed management. Limnologica
65: 61-75.

23.Genovesi P, Shine C (2003) European strategy and invasive alien
species. Czech book, Final veers, Strasbourg, France.

24.Tenalem A (2004) Environmental implications of changes in the levels
of lakes in the Ethiopian Rift since 1970. Regional environmental
change 4(4): 192-204.

25. Halcrow Group Limited and Generation Integrated Rural Development
Consultants (GIRDC) and Ministry of Water Resources (MoWR) (2009)
Rift Valley Lakes Basin Integrated Resources Development Master Plan
Study Project.

26. Alemayehu T, Ayenew T, Kebede S (2006) Hydrogeochemical and lake
level changes in the Ethiopian Rift. ] 316: 290-300.

27.Tenalem A (2001) Numerical groundwater flow modeling of the
Central Main Ethiopian Rift lakes basin. SINET: Ethiopian Journal
Science 24(2).

28.MoWR (2010) The Federal Democratic Republic of Ethiopia-Ministry
of Water Resources: Rift Valley Lakes Basin Integrated Resources
Development Master Plan Study Project. Phase 3 Report: Lake
Hawassa Sub-basin Integrated Watershed Management Feasibility
Study. Part 1 and 2; Halcrow Group Limited and Generation Integrated
Rural Development (GIRD) Consultants.

29.Hamre ] (2003) Capelin and herring as key species for the yield of
north-east Artic cod. Results from multispecies runs. Sci Mar 67 (suppl
1): 315-323.

30. Ayenew T (2001) Numerical groundwater flow modeling of the Central
Main Ethiopian Rift lakes basin. SINET Ethiop ] Sci 24(2): 167-184.

31. Davis L, Thoms MC, Fellows CS, Bunn SE (2002) Physical and ecological
associations in dryland refugia: waterholes of the Cooper Creek,
Australia. International Association of Hydrological Sciences 276: 77-
84.

32. Gebretsadik T, Mereke K (2017) Threats and Opportunities to Major
Rift Valley Lakes Wetlands of Ethiopia. Volume 9(1): 1-6.

33. Tafesse K (2008) Integrated
ecosystem services and stakeholder
Abiyata-Shalla Lakes National Park, Ethiopia.

Assessment of
analysis of

34.Morris JA, Akins JL (2009) Feeding ecology of invasive lionfish
(Pteroisvolitans) in the Bahamian Archipelago. Environmental Biology
of Fishes 86: 389-398.

35. Tesfau Bekele, Brook Lema, Seyoum Mengistou (2018) Interaction of
local community and wetlands: The case of Lake Ziway shore area,
Ethiopia. International Journal of Scientific and Research Publications
8(2): 420-425.

How to cite this article: Tamiru Lemi. Threats and Opportunities of Central Ethiopia Rift Valley Lakes. Int J Environ Sci Nat Res. 2019; 22(2): 556082. DOI:


http://dx.doi.org/10.19080/IJESNR.2019.22.556082
http://publication.eiar.gov.et:8080/xmlui/handle/123456789/1486
http://publication.eiar.gov.et:8080/xmlui/handle/123456789/1486
http://publication.eiar.gov.et:8080/xmlui/handle/123456789/1486
https://www.sciencedirect.com/science/article/pii/S0022169401003419
https://www.sciencedirect.com/science/article/pii/S0022169401003419
https://www.sciencedirect.com/science/article/pii/S0022169401003419
https://link.springer.com/article/10.1023/A:1009867509469
https://link.springer.com/article/10.1023/A:1009867509469
https://link.springer.com/article/10.1023/A:1009867509469
https://pdfs.semanticscholar.org/14c9/c304c39f0cbb3896dbdf4e3685678b1f49cc.pdf
https://pdfs.semanticscholar.org/14c9/c304c39f0cbb3896dbdf4e3685678b1f49cc.pdf
https://pdfs.semanticscholar.org/14c9/c304c39f0cbb3896dbdf4e3685678b1f49cc.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0140196312003151
https://www.sciencedirect.com/science/article/abs/pii/S0140196312003151
https://www.sciencedirect.com/science/article/abs/pii/S0140196312003151
https://onlinelibrary.wiley.com/doi/abs/10.1002/ldr.1061
https://onlinelibrary.wiley.com/doi/abs/10.1002/ldr.1061
https://onlinelibrary.wiley.com/doi/abs/10.1002/ldr.1061
https://www.sciencedirect.com/science/article/pii/S104061820500162X
https://www.sciencedirect.com/science/article/pii/S104061820500162X
https://www.sciencedirect.com/science/article/pii/S104061820500162X
https://core.ac.uk/download/pdf/41803717.pdf
https://core.ac.uk/download/pdf/41803717.pdf
https://core.ac.uk/download/pdf/41803717.pdf
https://www.ajol.info/index.php/sinet/article/view/18168
https://www.ajol.info/index.php/sinet/article/view/18168
https://www.sciencedirect.com/science/article/abs/pii/S0341816202001315
https://www.sciencedirect.com/science/article/abs/pii/S0341816202001315
https://www.sciencedirect.com/science/article/abs/pii/S0341816202001315
https://www.nature.com/articles/35016500
https://www.nature.com/articles/35016500
https://www.nature.com/articles/35016500
https://www.sciencedirect.com/science/article/abs/pii/S0075951117300476?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0075951117300476?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0075951117300476?via%3Dihub
https://link.springer.com/article/10.1007/s10113-004-0083-x
https://link.springer.com/article/10.1007/s10113-004-0083-x
https://link.springer.com/article/10.1007/s10113-004-0083-x
https://www.ajol.info/index.php/sinet/article/view/18184
https://www.ajol.info/index.php/sinet/article/view/18184
https://www.ajol.info/index.php/sinet/article/view/18184
http://agris.fao.org/agris-search/search.do?recordID=ES2003002659
http://agris.fao.org/agris-search/search.do?recordID=ES2003002659
http://agris.fao.org/agris-search/search.do?recordID=ES2003002659
https://www.ajol.info/index.php/sinet/article/view/18184
https://www.ajol.info/index.php/sinet/article/view/18184
http://hydrologie.org/redbooks/a276/iahs_276_077.pdf
http://hydrologie.org/redbooks/a276/iahs_276_077.pdf
http://hydrologie.org/redbooks/a276/iahs_276_077.pdf
http://hydrologie.org/redbooks/a276/iahs_276_077.pdf
https://juniperpublishers.com/artoaj/pdf/ARTOAJ.MS.ID.555751.pdf
https://juniperpublishers.com/artoaj/pdf/ARTOAJ.MS.ID.555751.pdf
https://link.springer.com/article/10.1007/s10641-009-9538-8
https://link.springer.com/article/10.1007/s10641-009-9538-8
https://link.springer.com/article/10.1007/s10641-009-9538-8
http://www.ijsrp.org/research-paper-0218/ijsrp-p7451.pdf
http://www.ijsrp.org/research-paper-0218/ijsrp-p7451.pdf
http://www.ijsrp.org/research-paper-0218/ijsrp-p7451.pdf
http://www.ijsrp.org/research-paper-0218/ijsrp-p7451.pdf

International Journal of Environmental Sciences & Natural Resources

36. Brylinska M (2000) Rybystodkowodne Polski. The freshwater fishes of
Poland. PWN, Warszawa, Poland.

37.Riberio F Elvira B, Collares-Pereira MJ, Moyle PB (2008) Life-history
trans of non-native fishes in Iberian watersheds (Czech Republic book)
across several invasion stages: a first approach. Biol Invasions 10: 89-
102.

38. Kostrzewa ], Grabowski M (2003) Opportunistic feeding strategy as
factor promoting the expansion of racer goes by in the Vistula basin.
Lauterbornia 48: 91-100.

39. Giweta M, Worku Y (2018) Reversing the Degradation of Ethiopian
Wetlands”: Is its Unachievable Phrase or A Call to Effective Action? Int
] Environ Sci Nat Res 14(5): 555898.

40.Kownacki A (2004) Branchinecta palludosa Miiller of 1788. In:
Glowacinski Z, Nowacki | (Eds.), Polish Red Data Book of Animals
Invertebrates. IOP PAN - Krakéw, AR- Poznan, pp. 35-36.

41.Junk WJ, Finlayson CM, Gopal B, Kvet ], Mitchell SA, etal. (2013) Current
state of knowledge regarding the world’s wetlands and their future
under global climate change: a synthesis. Aquatic Sci 75(1): 151-167.

42.Hermoso V, Clavero M, Blanco-Garrido F, Prenda ] (2011) Invasive
species and habitat degradation in Iberian streams: an analysis of their
role in freshwater fish diversity loss. Ecol Appl 21(1): 175-188.

43.Sewnet A, Abebe G (2018) Land use and land cover change and
implication to watershed degradation by using GIS and remote
sensing in the Koga watershed, North Western Ethiopia. Earth Science
Informatics 11(1): 99-108.

44.Tadesse G, Peden D, Sonder K (2003) The Water of the Awash River
Basin: A Future Challenge to Ethiopia.

45.Wondie A (2018) Ecological conditions and ecosystem services
of wetlands in the Lake Tana Area, Ethiopia. Ecohydrology and
Hydrobiology 18(2): 231-244.

This work is licensed under Creative
@ @ Commons Attribution 4.0 License
DOI: 10.19080/IJESNR.2019.21.556082

10.19080/IJESNR.2019.22.556082

46.Abebe Y, Geheb K (2003) Wetlands of Ethiopia. Proceedings of a
seminar on the resources and status of Ethiopia’s wetlands. IUCN,
Switzerland, p. 116.

47.Elias E, Seifu W, Tesfaye B, Girmay W (2019) Impact of land use/cover
changes on lake ecosystem of Ethiopia central rift valley. Cogent Food
& Agriculture 5(1).

48.Hagos G, Temesgen G, Abraham M (2014) Wetland Degradation in
Ethiopia: Causes, Consequences and Remedies. Journal of Environment
and Earth Science 4(11): 40-48.

49. Mengistu W (2008) The role of Wetlands in Biodiversity Conservation
and Management in Ethiopia: a case study of Berga Floodplain.
Ethiopian Wildlife and Natural History Society (EWNHS), Ethiopia.

50. Ethio-Wetlands and Natural Resources Association EWNRA (2008)
Proceedings of the National Stakeholders’ Workshop on Creating
National Commitment for Wetland Policy and Strategy Development in
Ethiopia, 7 - 8 August 2008, Addis Ababa

.Achamyeleh (2003) Integrated Flood Management.
Meteorological Organization and Global Water Partnership.

5

[uey

World

52.H, Ali. (2009) Land use and land cover change, drivers and its impact:
a comparative study from Kuhar Michael and Lenche Dima of Blue Nile
and Awash basins of Ethiopia. M.Sc. Thesis. Cornell University. p. 139.

53.ILEC [International Lake Environment Committee Foundation] (2001)
Data Book of World Lake Environments, Africa.

54.Vicari R, Kandus P, Pratolongo P, Burghi M (2011) Carbon budget
alteration due to landcover-land use change in wetlands: the case
of afforestation in the Lower Delta of the Paran” a River marshes
(Argentina). Water and Environment Journal 25(3): 378-386.

Your next submission with Juniper Publishers
will reach you the below assets

¢ Quality Editorial service
¢ Swift Peer Review
o Reprints availability
e E-prints Service
e Manuscript Podcast for convenient understanding
¢ Global attainment for your research
¢ Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)
¢ Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php

How to cite this article: Tamiru Lemi. Threats and Opportunities of Central Ethiopia Rift Valley Lakes. Int J Environ Sci Nat Res. 2019; 22(2): 556082. DOI:


http://dx.doi.org/10.19080/IJESNR.2019.22.556082
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/IJESNR.2019.22.556082
https://www.ucm.es/data/cont/docs/568-2013-11-18-Ribeiro2008.pdf
https://www.ucm.es/data/cont/docs/568-2013-11-18-Ribeiro2008.pdf
https://www.ucm.es/data/cont/docs/568-2013-11-18-Ribeiro2008.pdf
https://www.ucm.es/data/cont/docs/568-2013-11-18-Ribeiro2008.pdf
https://juniperpublishers.com/ijesnr/pdf/IJESNR.MS.ID.555898.pdf
https://juniperpublishers.com/ijesnr/pdf/IJESNR.MS.ID.555898.pdf
https://juniperpublishers.com/ijesnr/pdf/IJESNR.MS.ID.555898.pdf
https://link.springer.com/article/10.1007/s00027-012-0278-z
https://link.springer.com/article/10.1007/s00027-012-0278-z
https://link.springer.com/article/10.1007/s00027-012-0278-z
https://esajournals.onlinelibrary.wiley.com/doi/10.1890/09-2011.1
https://esajournals.onlinelibrary.wiley.com/doi/10.1890/09-2011.1
https://esajournals.onlinelibrary.wiley.com/doi/10.1890/09-2011.1
https://link.springer.com/article/10.1007/s12145-017-0323-5
https://link.springer.com/article/10.1007/s12145-017-0323-5
https://link.springer.com/article/10.1007/s12145-017-0323-5
https://link.springer.com/article/10.1007/s12145-017-0323-5
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=728034
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=728034
https://www.sciencedirect.com/science/article/pii/S1642359317300101
https://www.sciencedirect.com/science/article/pii/S1642359317300101
https://www.sciencedirect.com/science/article/pii/S1642359317300101
https://www.tandfonline.com/doi/full/10.1080/23311932.2019.1595876
https://www.tandfonline.com/doi/full/10.1080/23311932.2019.1595876
https://www.tandfonline.com/doi/full/10.1080/23311932.2019.1595876
https://www.iiste.org/Journals/index.php/JEES/article/view/13989
https://www.iiste.org/Journals/index.php/JEES/article/view/13989
https://www.iiste.org/Journals/index.php/JEES/article/view/13989
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1747-6593.2010.00233.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1747-6593.2010.00233.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1747-6593.2010.00233.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1747-6593.2010.00233.x

	Threats and Opportunities of Central Ethiopia  Rift Valley Lakes
	Abstract
	Keywords
	Introduction
	Central Ethiopia Rift Valley Lakes 
	Lake ziway 
	Lake abiyata 
	Lake langano 
	Lake Shalla 

	Over all Threats of Central Rift Valley Lakes of Ethiopia
	Draining for agriculture 
	Over grazing 
	Over exploitation of wetland resources 
	Deforestation siltation and soil erosion 
	Urbanization and industrialization 
	Overfishing
	Introduction of floriculture industries 
	Climate change 
	Population growth 
	Land use and land cover change 

	Opportunities to Reducing Threats of Central Ethiopia Rift Valley Lakes
	Conclusion and Recommendation 
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	Figure 9
	Figure 10
	Figure 11
	Table 1
	_Hlk13673204
	_Hlk10635757
	_Hlk10635711
	_Hlk10635625
	_Hlk10841549
	_GoBack
	_Hlk10623716
	_Hlk10841384
	_Hlk10841243
	_Hlk10841921
	_Hlk10876695

