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» Baro Akobo Sobat Sub-basin is
in the centre of the Nile Basin
and shared by the countries
Ethiopia, South Sudan, Uganda
» Total wetland extent is 0.8% of
BAS area

»

12,906 sq.km total wetland area
2 IBA’s
Machar Marshes (~ 9934
sq.km) have significant role
for the hydrology of Nile River
by regulating the water flow,
attenuate flow and improving
water-related ecosystem
services
Livelihood opportunities for
agricultural, pastoral and
fishing
Wetlands are surrounded grass
/ shrubland / bushes and small
areas of agriculture in BAS
Pristine area, low populated,
no intensive wetland use,
proposed hydropower dams
and irrigation schemes

Country
Sub-basin
City
Water body
River

» Major uses are livestock
grazing during dry season,
hunting, fishing, water,
cultivation, construction
material, medicinal plants
» Hotspots are population
growth, overgrazing, wildlife
conservation, national park
tourism, proposed hydropower
plans, opportunities for
irrigation to improve
agriculture, oil extraction, loss
in biodiversity
» Impacts include loss of
wetland area for agricultural
use, water scarcity for
livestock and wildlife,
erosion and sedimentation
of waterbodies, change in
hydrology and water quality
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INTRODUCTION

The Baro Akobo Sobat system is a vast and complex
area containing numerous headwater wetlands
stretching over a wide expanse of plains. The Baro
Akobo Sobat Sub-basin area is 206,294 sq.km large
and encompass 82% shrubland, 16% agriculture and
1.4% forest and 0.8% wetland area.
The Baro River only breaks its northern banks and
provides water to the Machar Marshes when in peak
flow. The rivers Akobo and Sobat are also tributaries
to the Machar Marshes.
The Machar Marshes wetland (#52) are in the eastern
part of Sudan and western part of Ethiopia, east of
White Nile and north of Sobat river.
The Machar Marshes play an important hydrological
function in the White Nile and its tributaries through
reducing flood peaks and supporting dry-season river
flows thus reducing the seasonal variation in the flow
of the White Nile (Rebelo & McCartney, 2012).
The water retention capacity of the Machar Marshes
makes the outflow of the sub-basin relatively
insensitive to rainfall changes.

WETLAND COMPLEX
Badigeru Swamp
BAS wetlands
Kenamuke Kobowen Swamp
Lotilla River Swamp
Machar Marshes
Veveno Adiet Lilebook Swamps

TOTAL WETLAND
AREA (SQ.KM)

PERMANENT WETLAND
AREA (SQ.KM)

PERMANENT TO TOTAL
WETLAND AREA (%)

345
516
1,647
22
9,934
442

0
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0
0
133
0

0
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0
0
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SUB-BASIN CHARACTERISTICS
Climate & hydrology
The rivers in the Baro Akobo Sobat
Sub-basin drain the Ethiopian
highlands, which receive extensive
that can accumulate to an annual
average of 2,000 mm. In the
Southeast, annual precipitation
is only slightly over 300 mm.
Across the whole sub-basin average

precipitation is 1,340 mm per
year. Potential evapotranspiration
is 1,590 mm per year. Rainfall is
highly seasonal throughout the
year, the wet season occurs between
May and October (Mahomed, 2016).

the volume of water carried may
double in October and November.
The rivers rapidly rise, overtop
their banks and where the slopes
of the river valleys flatten out large
flood banks with deep alluvium
form. (Hughes & Hughes, 1992;
Rebelo & McCartney, 2012;

When the Sobat River is in flood,

Sutcliffe, 2009). All these rivers
draining the mountain area are
accompanied by large floodplains.
This creates an extensive
network of wetlands crossed by
watercourses generally draining
into the White Nile through the
lower Sobat system.

WETLAND SITES IN THE BARO AKOBO SOBAT SUB-BASIN

N

Sob
a

t

Nasir
Baro

Jokau

51

SOUTH SUDAN

Akobo

Akobo

Pochalla

ETHIOPIA

49
g

on
gk

n
Ko

50

BARO AKOBO SOBAT WETLANDS

48

47

KENYA
0

75km

Country
Sub-basin
Town
Water body
River

150km

Wetland Cover
Permanent wetland
Seasonal wetland

WETLAND SITES
47
48
49
50
51
52

Badigeru Swamps
Kenamuke/Kobowen Swamp
Lotilla River Swamps
Vevono/Adiet/Lilebook Swamps
Baro-Akobo-Sobat Wetlands
Machar Marches

Nile Basin Wetlands Atlas / 97

WETLAND CHARACTERISTICS

The Machar Marshes are a large
wetland complex of lakes and
floodplains in Eastern Sudan and
Western Ethiopia. These are fed
by local precipitation, inflows
from the Ethiopian highlands and
flood pulses from the Baro, Akobo
and Sobat rivers (Dumont 2009;
Rebelo & McCartney, 2012).
The Machar Marshes have three
different land covers namely
permanent wetlands with deep
water bodies; seasonal flood plains
inundated due to river spills and
rainfall and dry fringes, which
include seepage wetlands.
The permanent swamps are
dominated by Cyprus papyrus
(0.1% of wetland area), Phragmites
and Typha and grassland (1.7%)
on the floodplains. Acacia species
and scattered shrubs occur on the
dry areas of the fringes (Mahomed,
2016; Rebelo & McCartney, 2012).
Invasive weeds found in the
wetlands are Mimosa pigra and
Eichhornia crassipes. Mimosa

pigra forms impenetrable thickets
thus hindering movement and
destroying natural biodiversity.
Eichhornia crassipes disrupts
hydropower generation, increases
siltation and evapotranspiration,
reduces fish stock and reduces water
quality (Bezabih & Mosissa, 2017).
The area of the Machar Marshes
varies within rainfall season. The
inundated area was estimated
between 1,500 sq.km and 6,000
sq.km (Sutcliffe and Parks, 1999)
up to 20,000 sq.km. Research is
limited in this wetland area due
to inaccessibility and political
instability. The new wetland
mapping (NBI, 2019) delineate
a Machar Marshes area of 9,934
sq.km, with a permanent wetland
extent of 133 sq.km.

Photo: Wikimedia Commons

The Baro Akobo wetlands in
Ethiopia and the Machar Marshes
in Sudan are tributaries of the
White Nile.

Balaeniceps rex (Shoebill)

The Machar Marshes are home to
598 species. Birds have a share of
40% of the total species, however
species like the Basra Reed
Warbler (Acrocephalus griseldis)
are endangered. Some of the 28
mammal species occurring in the
wetlands include Hippopotamus
amphibious (hippopottamus),
Tagelaphus spekei (Sitatunga),
endemic Kobus megaceros (Nile

Lechwe), Kobus kob leucotis
(White-eared Kob), Damaliscus
lunatus (Tiang) and Ourebia
ourebi (Oribi).

the main commercial species are
Labeo hori, Clarias gariepinus,
Barbus spp. and Lates niloticus
(Kebede et al., 2017).

The Baro River is diverse in fish
(96 fish species) and contains a
mixture of Nilo-sudanic, East
African and endemic species. Some
of these fish species include Lates
niloticus (Nile perch), Oreochromis
niloticus (Nile Tilapia), Protopterus
aethiopicus (Lung Fish). Some of

Flagship bird species for the Baro
Akobo wetland system include
Balaeniceps rex (Shoebill),
Pelecanusonocrotalus (Great White
Pelican), Anastomus lamelligerus
(African Openbill), Scotopelia peli
(Pel’s fishingowl), Aythya nyroca
(Ferruginous Pochard).

WETLAND AREA (SQ.KM)
MIN
MAX

REFERENCE
NBI (2019)
Amare (2007)
JIT (1954)
El-Hemry and Eagles (1980)
FAO Africover
Sutcliff and Parks (1999)
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9,934
3,000
20,000
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5,392
6,000

THREAT STATE OF ANIMALS AND PLANTS IN THE BAHR EL GHAZAL SUB-BASIN
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Wetland population in the BaroAkobo Sobat Sub-basin
The region in Ethiopia is more
populated than in South Sudan.
The Machar Marshes play a vital
role for the ecosystem and for the
local communities (e.g. Nilutic,
Nuer, Dinka).
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Ecosystem services of wetlands and their use in BAS
Given its dense papyrus areas
(Rebelo & McCartney, 2012),
potentially these wetlands serve
regulating purposes like waterflow
and erosion regulation, water
purification, maintenance of soil
fertility, natural hazard and climate
regulation.
Other potential supporting and
cultural services might include
wildlife habitat and the maintenance
of genetic diversity and recreation

and educational purposes (Rebelo &
McCartney, 2012).
The Machar Marshes wetland
provides a huge economic value
of USD 559.6 million per year
ecosystem services for the
livelihood of the local community
and the natural ecosystem.
However, there is no institutional
arrangement to manage and ensure
sustainability of the wetland
ecosystem service.

TOTAL ECONOMIC VALUE OF THE MACHAR MARSHES
Biodiversity
1%

Biodiversity
Regulating Service

Regulating
services
43%

ECOSYSTEM SERVICES
Provisioning (grazing, fishing)
Regulating (sediment retention)
Biodiversity

Provisioning
Service
56%

Provisioning Service

USD (MILLION/YEAR)
312
240
7.3
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POTENTIALS AND HOTSPOTS
MACHAR MASHES CANAL
PLANNING
The Ethiopian government will
reduce the spill of Baro River to
Machar by 20%. These will affect
the extent of flooding area and
in particular the grassland will
shrieked by 12% (Amare, 2007).
The Machar Marshes canal scheme
was planned to provide water
downstream to the White Nile
(Amare, 2007). The construction
of these canal would make the
marsh wetland effectively dry
apart from flooding from the local
rain fall (Busulwa, 2012). Contrary,
it is argued that the spills from

the Baro and Sobat were < 10%
compared with the local rainfall
about 11 bcm in the Machar
Marshes, hence the constructions
would have insignificant impact
on the hydrology (Blackmore and
Whittington, 2008).
The livestock population
around the wetland is most
likely increased due to influx of
population in areas that had been
deserted due to civil wars.
These large number of livestock
population expose the wetland
for potential challenges of land
degradation, soil erosion and
associated sedimentation of water
bodies (Busulwa, 2012).

OIL EXPLORATION AND
EXTRACTION
Wetland water of the Marchar
Marshes could be contaminated if
pumped oil is not separated from
water. The livelihood of the local
inhabitants and water supply
would seriously affect. Further,
for oil transport all-weather
roads have to be constructed
with an effective drainage and
adequate culverts. Any disruption
in water flow can have serious
impact on the water ability
downstream and the distribution
of the important grazing areas
in the Machar Marshes (Amare,
2007).
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Proposed hydropower and dam planning
The Baro Akobo Sobat Sub-basin is
in the centre of the Nile Basin and
is considered as one of the most
promising regions in the Eastern
Nile Sub-basin for hydropower and
irrigation development (Sileet et
al., 2013).
Except the Abobo Irrigation
Scheme (Alwero dam), there are
currently no major water users in
the basin in the form of irrigation
or hydropower installations
(Sutcliffe & Parks, 1999).

BIRBIR R

Jikao
GENJI
BARO I
51

Gambella
ALWERO

Akobo

BARO II

Currently, the region is under
consideration for national and
transboundary water resources
development projects (Sileet et
al., 2013).
Proposed projects for hydropower
production are e.g. Tams, Birbir A
and Birbir R, Baro-1 and Baro-2,
Genji Scheme and e.g. Gilo-2 and
Dumbong (dams and irrigation
schemes) and Itang (irrigation
scheme) (Sileet et al., 2013).
Scenarios with implemented
hydropower plants and irrigation
schemes calculated a reduction
in total fish production from
0.5% to 7.5% and a decrease in
the inundation area of Machar
Marshes by 50% (Sileet et al.,
2013). Further impacts are the
increase in ecological stress (Sileet
et al., 2013) and the extension of
the wet seasons by 8 – 10% (Sileet
et al., 2013) in Baro Akobo Sobat
Sub-basin.
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MANAGEMENT STATUS AND CONCLUSION
Major hotspots

Management initiatives

• Major risks are oil exploitation and hydropower / dam planning in
Baro Akobo Sub-basin, however there is also a high potential for
developing water conservation projects to increase the supply of Nile
water, if its managed sustainable

• Status of Wetlands and Biodiversity in Ethiopia, 2009, NBI
• To protect decreasing tree and shrub cover areas, wetland
conservation options in order to maintain and restore Machar
Marshes wetland were suggested:
• Conserving the foothill of the wetland, floodplain of the wetland,
• Permanent wetland restoration and intervention to maintain
inflow of water to the wetland (NBI Machar Marshes TEEB study,
2019).
• NBI Machar Marshes TEEB study, 2019
• Widely promote awareness creation programs about the
sustainable management of wetlands resources and ecosystems
• Development processes directly rely on wetland ecosystem
services; thus, the wetland ecosystem services value should be
considered to maintain sustainability and development
• Collaborating key stakeholder together to support conservation
and restoration alternative options,
• Introducing community-based wetland management initiative
(foothill and floodplain areas)
• Conservation options would be viable to improve the wetland
ecosystem services
• Conservation of Machar Marshes wetlands would support
communities who live around Machar Marshes to improve welfare by
improving wetland’s ecosystems and the livelihood of the people

Major potentials
• Total economic value of the Machar Marshes wetlands ~ USD 559.6
million, provisioning service followed by regulating service
• One of the most promising regions in the Eastern Nile Sub-basin for
hydropower and irrigation development
• Conservation areas: Boma National Park, Gambela National Park with
high touristic potential
• Country development should follow green infrastructure path
(NBI Machar Marshes TEEB study, 2019) to maintain and ensure
sustainability of the wetland ecosystem

