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OVERVIEW

	» The Bahr el Jebel Sub-basin is 
shared by the countries South 
Sudan, Sudan, Uganda
	» Total wetland extent is 9% of 

BJ area, with 34% permanent 

wetlands of 23,719 sq.km total 
wetland area
	» 1 Ramsar site wetland (Sudd) 

designated in 2006, 1 IBA
	» The Sudd is the largest wetland 

in Africa with a maximum of 
23,633 sq.km area and an 
increase of 50% area in wet 
season
	» Livelihood opportunities for 

agricultural, pastoral and 
fishing
	» Wetlands are surrounded by 

grass / shrub / bushland in BJ
	» Many of the habitats are largely 

intact and unaffected by 
industrial development 
	» Major uses are grazing, 

fresh water, fishing, hunting, 
agriculture, building materials, 

medicinal products, navigation, 
sacred places and species, 
recreational
	» Hotspots are oil exploration 

and oil spilling, hydropower, 
navigation, preservation of 
biodiversity, regulation of 
water flow, nutrient retention, 
climatic and natural hazard 
regulation
	» Impacts include loss of 

hydrological functions, water 
pollution, loss of cultural 
values, decreasing biodiversity

WETLAND SITES
41 The Sudd
42 Lake Yirol
43 Lake Anyi
44 Lake Nyiropo
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INTRODUCTION

A pristine wetland area of 17,108 sq.km 
characterizes the Bahr el Jebel Sub-basin. The 
Sudd, on of the world largest wetlands, makes up 
to  4% of South-Sudan (648,000 sq.km). 

The Bahr el Jebel Sub-basin (186,875 sq.km) 
stretches over South Sudan, Uganda and Sudan. 
The Bahr el Jebel Sub-basin comprises the upper 
reach of the White Nile river (Rebelo & McCartney, 
2012). 

The landcover consists of 70% grass, shrub and 
bushland, 15% agricultural land, 5% forests and 
9% wetland area. 
Between the South Sudanese cities Nimule and 
Juba, the Nile, here called the Bahr el Jebel, 
crosses a mountainous region and spreading into 
the large Sudd wetland area. 

In the northern Sudd region, the Bahr el Ghazal 
joins the system with only little contribution as the 
waters from its large basin area mostly ends up in 
the extensive Bahr el Ghazal swamps. The Bahr El 
Jebel Sub-basin is the most complex of the Nile 
reaches due to having many seasonal inflows (NBI, 
2016).

Grass/Shrubland/Bush
70.94%

Agriculture
14.94

Wetland grass
4.65

Forest
4.93%

Papyrus 1.12%

Reed 2.95%

Water 0.44%

Settlement 0.01%Desert/Bare soil
0.03%

LANDCOVER % (2015) IN THE BAHR EL JEBEL SUB-BASIN

The Sudd (#41) is the largest wetland in Africa and is locat-
ed along the Nile in Southern Sudan between Mongalla in 
the south and Malakal in the north. The Sudd is character-
ized by a thick layer of floating vegetation that covers the 
area. This vegetation hampers navigation and can evapo-
rate 50% of the receiving waters (Alam et.al, 2018).



SUB-BASIN CHARACTERISTICS

The upstream part of the Bahr el Jebel 
is located in the tropical zone with a 
winter dry season and two wet seasons. 
The downstream part is influenced by 
the subtropical climate with one wet 
season occurring between May and 
October and a dry season between 
November and April.

The rainfall between Juba and Malakal 
is 700-1,000 mm/year (NBI, 2016). The 
hottest months are March and April and 
the lowest temperatures occur during 
July and August. In Juba, temperature 
varies between 19 and 37 °C (NBI, 2016).  

Annual evapotranspiration can be 
almost twice as high as compared 
to the annual precipitation, which 
ranges between 1,200 -1,500 mm/
year (Wilusz et al., 2017). The peak 

evapotranspiration usually occurs 
after the rainy season, when vegetation 
growth is favoured due to low cloud 
cover and unlimited water availability 
(Rebelo & McCartney et al., 2012). 

The Sudd wetland receives its water 
from the Bahr el Jebel and from to 
a minor contribution from direct 
rainfall (Mohamed & Savenije, 2014). 
The wetland hydrology is mainly 
influenced by climate variations 
upstream of the Sudd and changing 
water levels of the Lakes Victoria, 
Kyoga, Edward and George (Mohamed 
& Savenije, 2014). An estimated 75% 
of inflow water originates from the 
equatorial lakes and 25% comes from 
torrents (seasonal streams) between 
Lake Albert and Mongalla (Mohamed 
& Savenije, 2014).

Climate & hydrology

« The Sudd wetlands secure water supply 
for the sub-basin during dry season. »

The Sudd (#41) is a transboundary key 
element of the hydrology of the River Nile. 
Nearly half of the water that enters the 
Sudd at Mongalla is evaporated during its 
course through the wetland system. The 
water is transformed to rainfall again and 
increases the air moisture, which results 
in less evaporation during the dry season 
(Mohammed et al., 2015).

Population density
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WETLAND CHARACTERISTICS

The Sudd wetland (Rebelo & 
McCartney et al., 2012) consists 
of permanent swamps during 
the dry season (November until 
March) and seasonal swamps, 
created by flooding of the Nile 
in the wet season (April until 
October). The inundation begins 
around May - June with the start 
of the rainy season and increases 
with increase in discharge from 
October to December (Sutcliffe & 
Parks, 1999).

Estimating the size of the Sudd 
wetland and the delineation of 

permanent and seasonal wetlands 
involves uncertainties, due to the 
great extent of the wetland, its 
isolated location and the variability 
in flood levels. Different estimates 
of the wetland extend range from 
approximately 4,000 sq.km to 
45,000 sq.km.

Based on the 2015 remote 
sensing mapping results with 
10 m resolution the Sudd area 
is 23,633 sq.km with a share of 
49% permanent wetland (open 
water, papyrus and reed) and 51% 
seasonal wetland (wetland grass).

WETLAND SITES
41 The Sudd
42 Lake Yirol
43 Lake Anyi
44 Lake Nyiropo

REFERENCE STUDY PERIOD
WETLAND AREA (SQ .KM)

MINIMUM MAXIMUM

NBI (2019) 2013-2018 7,993 23,633

Di Vittorio & Georgakakos (2018) 2000-2016 12,500 25,900

Wilusz et al. (2017) 2007-2011 4,200 28 900

Sosnowski et al. (2016) 2000-2014 16,000 45,000

Rebelo et al. (2011) 2007-2008 22,900 32,700

Shamseddin et al. (2006) 2001-2005 15,600 24,700

liffe & Parks (1999) 1961-1980 17,400 28,700
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The Sudd wetland is of socio-
economic, cultural and biological 
importance (Ruley at al., 2017). The 
Sudd falls within the WWF Global 
200 eco-region and is since 2006 
classified as Ramsar site (Ramsar 
Convention, 2010), which makes it 
essential for nature conservation 
(Ruley et al., 2017). 

The Sudd consists of rich 
undisturbed, inaccessible and 
intact habitats for flora and fauna 
(MoE, 2015). Wildlife populations, 
including the world’s largest 
concentrations of shoebill (7,000) 
(Balaeniceps rex) and Nile lechwe 
(11,000) (Kobus megaceros), in 
addition to substantial populations 
of tiang (Damaliscus lunatus 
tiang), elephant (Loxodonta 
africana), buffalo (Syncerus caffer), 
hippopotamus and sitatunga live in 
the wetland. 

The habitats of the Sudd 

swamps are diverse and 
represented by the permanent 
and seasonal rivers, lagoons, 
permanent swamps, seasonal 
and rain flooded grasslands, 
and floodplain woodlands and 
highland communities. These 
habitat types comprise of unique 
species diversity (675 species) 
and are mainly composed of fish 
(78), birds (274) and mammalian 
species (33) (UNESCO, 2019). 
The Sudd is an important 
wintering ground for migratory 
birds such as the Great White 
Pelican (Pelecanus onocrotalus), 
Black Crowned Crane (Balearica 
pavonina), White Stork (Ciconia 
ciconia) and Black Tern 
(Chlidonias niger). 

Favourable environmental 
conditions for recruitment and 
survival offered by its mosaic 
of habitat types lead to rich fish 
populations in the Sudd. 

The Sudd wetland is of socio-
economic, cultural and biological 
importance (Ruley at al., 2017). The 
Sudd falls within the WWF Global 
200 eco-region and is since 2006 
classified as Ramsar site (Ramsar 
Convention, 2010), which makes it 
essential for nature conservation 
(Ruley et al., 2017). 

The Sudd consists of rich 
undisturbed, inaccessible and 
intact habitats for flora and fauna 
(MoE, 2015). Wildlife populations, 
including the world’s largest 
concentrations of shoebill (7,000) 
(Balaeniceps rex) and Nile lechwe 
(11,000) (Kobus megaceros), in 
addition to substantial populations 
of tiang (Damaliscus lunatus 
tiang), elephant (Loxodonta 
africana), buffalo (Syncerus caffer), 
hippopotamus and sitatunga live in 
the wetland. 

The habitats of the Sudd 

swamps are diverse and 
represented by the permanent 
and seasonal rivers, lagoons, 
permanent swamps, seasonal 
and rain flooded grasslands, 
and floodplain woodlands and 
highland communities. These 
habitat types comprise of unique 
species diversity (675 species) 
and are mainly composed of fish 
(78), birds (274) and mammalian 
species (33) (UNESCO, 2019). 
The Sudd is an important 
wintering ground for migratory 
birds such as the Great White 
Pelican (Pelecanus onocrotalus), 
Black Crowned Crane (Balearica 
pavonina), White Stork (Ciconia 
ciconia) and Black Tern 
(Chlidonias niger). 

Favourable environmental 
conditions for recruitment and 
survival offered by its mosaic 
of habitat types lead to rich fish 
populations in the Sudd. 
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WETLAND POPULATION IN THE SUDD

The 1 million inhabitants of the 
Sudd wetland region are closely 
linked to its ecological functioning 
(UNESCO, 2019). The nomadic 
tribes move with their herds of 
cattle in response to the annual 
discharge of Bahr el Jebel and 
rainfall. Fishing and subsistence 
hunting are important occupations 
(NBI Sudd  TEEB study, 2019). It 

is valuable to support many of the 
cultural practices of the tribes  as 
these contribute to conservation of 
the wetland environment. 

For example, the Shilluk 
tradition considers killing of 
the Nile lechwe as taboo, which 
directly preserves the antelope 
species endemic in South Sudan 

(UNESCO, 2019). Living is 
adapted to the inundated and 
seasonally variable conditions 
across the Sudd and hydrological 
functions and patterns of the 
Sudd maintain the livelihoods and 
cultural practices of the Sudd’s 
tribes (UNESCO, 2019). Other 
tribes in the area include Dinka, 
Nuer, Bari, Mundari and Anyuak. 
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Ecosystem services and wetland use

The Sudd contributes provisioning 
ecosystem services in the form 
of food (fish, game and fruits), 
freshwater, building materials, and 
medicinal products. 

Particularly important are 
the diversity of vegetation 
communities that are heavily 
used for grazing, especially the 
seasonally river-flooded grassland 
(« toich » in the local Dinka 
language), which is the most 
productive for year-round grazing 
caused by the high protein content 
of the dead grass. 

Further the flooded areas that are 
an important freshwater source for 
livestock during the dry season. 
The Sudd as a water source is also 
important for other wildlife during 
the dry season (Riak, 2006). 

FISHING
This is important source of food. 
The fish migrate to the nutrient-
rich floodplains to feed and breed 
during the seasonal floods and 
typically conducted seasonally 
alternately with crop production 
and livestock-rearing (Rebelo & 
McCartney, 2012, Welcomme, 
1979). 

SUBSISTENCE HUNTING 
Subsistence agriculture is 
carried out in the highland areas 
during the wet season (Rebelo 
& El-Moghraby, 2016). The tree 
vegetation is an important source 
of firewood and building poles 
(Riak, 2006). 

PROVISIONING SERVICE 
The total provisioning services are 
calculated to ~ USD 241,000,000 
(NBI Sudd  TEEB study, 2019). 
The Sudd also provides regulating 
ecosystem services such as the 
regulation of water flow, nutrient 
retention, purification of water, 
and providing climatic and natural 
hazard regulation. 

REGULATING SERVICE 
The socioeconomic benefits of the 
wetland to the communities are 
considered as immense (Rebelo 
& El-Moghraby, 2016). The total 
regulating services are calculated 
to ~ USD 3,133,000,000 (NBI 
Sudd  TEEB study, 2019). 

CULTURAL SERVICE 
The Sudd has important cultural 
services for the local tribes, from 
sacred wildlife species (e.g. the 
shoebill stork (Balaeniceps rex), 
and the crowned crane (Balearica 
pavonina) to important ritual 
places, (Rebelo & El-Moghraby, 
2016; Riak, 2006). 

The total transportation service 
value for navigation along the Nile 
was calculated to ~ USD 163,000 
(NBI Sudd  TEEB study, 2019). 

BIODIVERSITY SERVICE 
The biodiversity service values 
of 1.3 billion is 2nd highest after 
regulating ecosystem service value 
(NBI Sudd  TEEB study, 2019). 

Biodiversity
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Provisioning Service

Regulating services
66%

Biodiversity
28%

Provisioning
Service
6%
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POTENTIALS AND HOTSPOTS

Impact of hydropower generation potential to the Sudd

The potential for hydropower 
planning in Bahr el Jebel Sub-
basin is quite substantial. From the 
outlet of Lake Albert in Uganda, 
to the inlet of Lake No, in South 
Sudan, the river stretches 1,000 
km with a decrease in elevation of 
250 m (NBI, 2016).
Several potential hydropower sites 
are planned e.g. the Fula dam in 
Nimule (completion in 2025) and 
the Bedden dam in south of Juba 
(2028) (ESI-Africa, 2018). 

The effect of the further dam 
projects and other related 
development schemes like 
construction of the Jonglei Canal 
or dikes along the River Nile may 
have enormous impact on the 
Sudd wetland and downstream 
countries Sudan and Egypt. Risks 
connected to Jonglei Canal plans 
are described in White Nile Sub-
basin chapter.

« Currently, there is no 
significant industrial 

infrastructure, such as 
oil wells or pipelines, 

water abstraction 
points, dams, roads 

or bridges, within the 
permanent extent of 

the Sudd. Agricultural 
and other community-
based natural resource 

use activities within 
its extent are mostly 

subsistence and small-
scale and present 

limited threat to its 
ecological or cultural 
integrity », (UNESCO, 

2019).
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River contamination in the Sudd ecosystem

The Sudd contains South Sudan’s 
largest oil reserves (UNESCO, 
2019). South Sudan is the most oil-
dependent country in the world, 
with oil accounting 60% GDP 
(Worldbank, 2018).

The oil field Block 5A in Upper Nile 
was investigated and revealed that 
soils from oil drilled land as well 
as from cultivated locations 5 km 
away from oil wells in the Sudd 
region are highly contaminated 
with petroleum hydrocarbons. 
Concentrations exceed the 
Sudanese threshold value of 
5,000 mgkg-1 soil for petroleum 
hydrocarbons (Ruley at al., 2017). 

Many further studies reported 
a high salt content in the water, 
dying of livestock, reduction in 
vegetation cover and uncommon 
diseases among the local 
communities around the oil 
extraction sites (Tutdel, 2010; 
Rueskamp et al., 2014; Pragst et 
al., 2017).

Without proper management, land 
use conversion from natural to oil 
drilling, will reduce soil fertility 
and agricultural productivity. 
Wetland biodiversity would suffer 
by these activities, especially 
fish species, which are a critical 
resource for the communities 
living in the area (NBI, 2019). 
Consequently, population of the 
surrounding wetland will suffer 
losses in their food security (Ruley 
et al., 2017).

Pollution of subsurface water by wastewater and 
oil spilled from river transport vessels are current 
risks. Hence, the Sudd wetlands are threatened 
with pollution and eutrophication as a result of 
either oil spillage during oil exploration or overuse 
of agrochemicals during agricultural production. 
Mineral exploitation in wetlands in the vicinity of 
the Nile River without adequate mitigating mea-
sures has been emphasized as a major challenge.

OIL EXTRACTION IN THE UPPER NILE, SOUTH SUDAN
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Ecosystem services offered by conservation areas in the Sudd

Since 31- to 75-years exist the 
conservation areas in the Sudd, 
however the majority has no 
official demarcated boundaries. 
With the improvements in political 
stability, the Government of 
South Sudan and its partners 
initiate enhanced natural resource 
management in key areas 
(UNESCO, 2019). If properly 
managed, meaning that intact and 
undisturbed habitat for flora, fauna 
remain protected and threats to 
the ecological or cultural functions 
of the Sudd remain limited, 
the Sudd wetland could greatly 
contribute to the sustainable 
economic development of South 
Sudan (Gowdy & Lang, 2016). 

Feeding grounds for the second 

largest long-distance tiang 
migration in the world are 
provided. The flooded plain 
hosts the largest population 
of globally threatened shoebill 
stork in Africa (UNESCO, 2019). 
The areas are habitat for some 
globally endangered or threatened 
wildlife and bird species such as 
elephants, Nile lechwe, White 
eared kob, tiang, Shoebill stork, 
buffalo and Sitatunga (UNESCO, 
2019). 

Conservation areas  
in the Sudd are e.g. 
• Shambe National Park (1,750 

sq.km)
• Zeraf (10,961 sq.km)
• Fanyikang (504 sq.km) Game 

Reserves 
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MANAGEMENT STATUS AND CONCLUSION

Major hotspots

• Hydropower schemes may change the water flow regime and 
negatively impact downstream ecosystems and the unique 
biodiversity (NBI, 2019)

• Risks are proposed Jonglei Canal 
• The risk of oil contamination of the Sudd wetland and the Nile River 

is quite high as the oil fields are in the vicinity of the Nile River 
(Mager et al., 2016; Pragst et al., 2017). 

Major potentials

• Largely intact habitats, unaffected by industrial development 
• rich in biodiversity 

• Conservation areas: Shambe National Park, Game Reserves Zeraf, 
Meshra, Fanyikang 
• majority needs official demarcated boundaries

• Promotion of tourism 
• Regulation service followed by the biodiversity services
• Government of South Sudan and other development partners should 

offer benefits to compensate the local community to relieve wetland 
regulating and biodiversity service

Management initiatives 

• Country development should follow green infrastructure path (NBI 
Sudd TEEB study, 2019)

• Fifth National Report to the Convention on Biological Diversity, 
South Sudan, 2015, Ministry of Environment, Report, Threats and 
Implications of Biodiversity, Loss for Human Well Being, Legal Policy 
and Institutional Frameworks for Biodiversity Management in South 
Sudan, Implementation of the National Biodiversity Strategy and 
Action Plan

• The Economic, Cultural and Ecosystem Values of the Sudd Wetland 
in South Sudan: an Evolutionary Approach to Environment and 
Development, South Sudan, John Gowdy & Hannes Lang, Report
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