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The findings and recommendations of the rapid 
assessment were discussed and endorsed 
at a stakeholder consultation and validation 
workshop held in Juba in August 2012 and seven 
priority areas for action were recommended:

 
1. Implementing the WASH strategic 
framework – moving towards a sector-wide 
approach in which projects and funds are 
prioritized and targets established, and 
creating a better balance between hard- 
ware and “software” (capacity development 
and governance) aspects of WASH develop-
ment with a greater focus on sustainability.

Introduction

Key Recommendations for the Way Forward
The results of the rapid assessment focus 
on essential activities needed to support 
planning and implementation of investments 
in development, utilization, and management 
of water resources. Priority has been given 
to interventions and activities that the 
MWRI and its partners can undertake and 
complete in the next three to five years.  
These interventions are well suited as  
platforms for intensive capacity building, 
especially on-the-job training, and include 
activities and actions that enhance existing 
initiatives as well as support new activities 
that need to be undertaken. 

The Government of South Sudan (GOSS) 
and the World Bank have conducted a rapid 
assessment of the country’s water sector 
to support the transition from post-conflict 
recovery to a long-term development approach.  
The assessment supports the implementation 
of the Water Policy for South Sudan developed 
in 2007 and builds on the Water, Sanitation 
and Hygiene (WASH) Strategic Framework 
created in 2011 to address water resources 
management, sanitation and hygiene, rural 
water supply, and urban water supply.  

The rapid assessment is designed to assist 
water sector agencies to identify gaps to fill, 
make adjustments in ongoing programs, 
and identify new initiatives that they should 

Executive Summary

undertake in the 
short to medium 
term. It includes 
a stocktaking of 
water sector 
needs, an 
assessment of 
the existing 
institutional 
and policy 
framework 
and capacity 
building needs, 
and development 
of a short-term (i.e., 
3-5 years) investment 
strategy for the sector.
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2. Irrigation policy and strategy 
framework – preparing an irrigation 

development policy and strategy to build 
on the Irrigation Development Master 

Plan being developed.

3. Major hydropower develop-
ment – conducting critical 
studies and activities for the 
development of hydropower, 
including engaging in trans-
boundary discussions with 
South Sudan’s Nile riparian 
neighbors.

4. Managing social and 
environmental impacts in 

water resources management –
developing the country’s legal and 

regulatory framework for governing 
environmental management, and building 

capacity as well as data sharing and analysis 
to address social and environmental 
problems that are associated with water 
resources use and development.

5. Generation and adaptation of 
complementary knowledge – accessing 
social, economic, and technical knowledge, 
and adapting best international practice 
in countries under similar socio-economic 
and agro-ecological conditions to inform 
the planning, design, and implementation 
of development interventions in water 
resources sub-sectors.

6. Assessment of Water Resources –  
assessing water availability and variability 
in the country’s river basins and catch- 
ments through: development of the Hydro-
logic Information System, assessments of 
water resources availability and strategic 
social and environmental assessments, 
groundwater investigation and mapping, 
and socio-economic surveys and research. 

7. Integrated catchment planning and 
water allocation – establishing a system 
for water allocation that is consistent with 
the economic and social development goals 
of the country and with the need to demon- 
strate how a system for water resources 
management (WRM) supports the  sustain-
able success of the priority investment 
program of the Government, in particular, 
the South Sudan Development Plan’s 
(SSDP’s) economic development pillar. 

The next major step will be to undertake the 
preparation of a Country Water Resources 
Assistance Strategy to address the seven 
priority areas.

At the same time, four activities or “lines of 
action”, which consolidate and combine  many 
elements of the seven priority areas of action, 
were recommended at the stakeholder 
consultation and validation workshop for 
immediate implementation. An interested 
donor or the Government can pick one or more 
of these activities and further develop them 
as investments and/or technical assistance 
projects, either  standalone or in combination 
with other investment programs already 
planned or ongoing.  

v
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Activity # 1: Development of the Water Resources Knowledge Base 

Objective: To develop hydrological and hydro-geological knowledge and analytical tools 
and conduct complementary studies to support integrated planning, development, 
utilization, and management of the water resources of South Sudan

The four activities are listed below.

Activity # 2: Environmental Management Capacity Building 

Objective: To develop the capacity of the Ministry of Housing, Physical Planning, and 
Environment and the sector line ministries to plan and implement their development 
programs to ensure environmental and social safeguards, due diligence and sustainability

Activity #3: Integrated Catchment Planning for Water Allocation, Infrastructure 
Investment, and Water Management 

Objective: To facilitate sustainable development, use, and management of water resources 
within a basin and catchment framework based on an integrated approach

Activity #4: Water Resources Management Sub-sector Strategies

Objective: To support the MWRI and other sub-sector ministries to develop sub-sector 
strategies to guide sustainable water resources investment, use, and management
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In November 2007, the Government of 
South Sudan, through the Ministry of Water 
Resources and Irrigation (MWRI), developed 
the Water Policy for South Sudan, with the 
goal “to support social development and 
economic growth by promoting efficient, 
equitable, and sustainable development 
and use of available water resources, and 
effective delivery of water and sanitation 
services in South Sudan”.  

Introduction
The policy was developed in recognition of 
the vital role that water resources play in the 
economic and social well-being of the country.  
Effective management and appropriate 
development of water resources could be 
an important driver of poverty reduction, 
improved food security, and economic 
development in South Sudan. The potential 
for hydropower, both large-scale and mini 
hydro schemes; supplementary and primary 
irrigated agriculture; livestock; and fisheries 
could be significant and the Water Policy of 
the Republic of South Sudan (RSS) provides 
indications of this potential.

The completion of the Water, Sanitation 
and Hygiene (WASH) Strategic Framework 
in 2011 was a major step by the MWRI to 
put in practice the principles established 
in the Water Policy of 2007. This Strategic 
Framework identifies priority areas for 
future intervention including water 
resources management, sanitation and 
hygiene, rural water supply, and urban 
water supply. The high priority actions 
identified in the WASH Framework 
for water resources management are 
outlined in the table below.
 
However, absent from this strategy 
are actions and programs to conserve 
water, manage runoff, and enhance 
groundwater recharge – strategic 

interventions that are critical in areas 
where rainfall is limited and highly variable.

1
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Assessment and monitoring

Research and innovation

Setting up WRM institutions

 Collect and analyze historic and recent data, information and knowledge

 Identify and map potential pollution spots

 Improve capacity of the WASH information management system

 Identify and encourage collaborative national, regional and international 

research to address crucial WRM challenges

 Promote a culture of learning, documentation, and sharing interdisciplinary 

knowledge for WRM

 Establish a WRM regulatory authority at the national level to regulate water 

allocation and use, and enforce all water related legislation

Planning and development  Plan water resources management at the lowest appropriately identi�ied and 

demarcated hydrologic unit (catchment)

 Plan focused �lood risk analysis and disaster prevention measures with 

capacity building at all levels

 Develop con�lict prevention and mediation capacity

Financing WRM

WRM Strategy 
Component

High Priority Actions and Programs

Regulation, allocation, and 

use

 Adopt legislation, by-laws and enforcement mechanisms that address priority 

access to water for domestic use with clear allocation criteria for other uses

 Establish water allocation and reallocation tracking and monitoring systems 

through water extraction licenses to safeguard against over-extraction or 

depletion of groundwater and surface water

 Designate areas with localized pollution problems (for example, near oil 

extraction facilities) and high competition for scarce water sources

Transboundary water issues  Address transboundary water issues in partnership with the riparian 

countries

Financing WRM  Introduce annual water abstraction permits, taxes, and tariffs for agricultural 

and industrial bulk water users

 Allocate a prescribed proportion of these tariffs to support WRM initiatives
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The recent South Sudan Development Plan 
(SSDP) 2011-2013 signals the Government’s 
thinking that its institutional and policy 
framework and donor partnerships have 
reached the point where the focus can shift 
from emergency post-conflict recovery to 
long-term sustainable development.  The SSDP 
presents the country’s overall development 
strategy and priorities, which provide the 
baseline and framework for this assessment of 
the water resources sector.

The Government of South Sudan (GOSS) and 
the World Bank have now conducted a rapid 
assessment of the country’s water sector 
to support the transition from post-conflict 
recovery to a long-term development approach.  
It builds on the WASH framework and includes 
a stocktaking of water sector needs, an 
assessment of the existing institutional and 
policy framework and capacity building needs, 
and development of a short-term (3-5 years) 
investment strategy for the sector.

This synopsis of The 
Rapid Water Sector 
Needs Assessment and 
a Way Forward, pres-
ents the rationale for 
and main findings of the  
assessment as well as  
potential ways forward 
for the Government 
and people of South Su-
dan to develop the full 
range and potential of 
the country’s water re-
sources. Figure 1 shows 
a map of the country.

Figure 1: Map of South Sudan

3

Assessment and monitoring

Research and innovation

Setting up WRM institutions

 Collect and analyze historic and recent data, information and knowledge

 Identify and map potential pollution spots

 Improve capacity of the WASH information management system

 Identify and encourage collaborative national, regional and international 

research to address crucial WRM challenges

 Promote a culture of learning, documentation, and sharing interdisciplinary 

knowledge for WRM

 Establish a WRM regulatory authority at the national level to regulate water 

allocation and use, and enforce all water related legislation
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demarcated hydrologic unit (catchment)

 Plan focused �lood risk analysis and disaster prevention measures with 
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WRM Strategy 
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 Adopt legislation, by-laws and enforcement mechanisms that address priority 

access to water for domestic use with clear allocation criteria for other uses
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extraction facilities) and high competition for scarce water sources
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countries

Financing WRM  Introduce annual water abstraction permits, taxes, and tariffs for agricultural 

and industrial bulk water users

 Allocate a prescribed proportion of these tariffs to support WRM initiatives
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South Sudan became a new country on July 9, 2011.  South Sudan is a land-locked country with a 
population estimated at 8.3 million of which 83% is rural. Only about 27% of the people have access 
to an improved water supply and only 15% have access to improved sanitation. Half (51%) of the 
population is under the age of eighteen and 72% under the age of thirty. 

Subsistence rain-fed agriculture and the raising of livestock, mainly cattle, provide livelihoods for 
over 95% of the population. The agriculture potential of the country is very large since an estimated 
70% of the total land area is considered suitable for agriculture. Subsistence agriculture under rain-
fed conditions presently covers about 5.7% of the land suitable for agriculture. There are about 5 ha 
of cultivable land per person.

The main livelihood systems 
depend on timely and ample 
rainfall and access to water 
in the dry season. Rainfall is 
limited to a single season. Its 
magnitude varies over a wide 
range across the country from 
south to north from approxi-
mately 1800 mm to 500 mm, 
and varies considerably from 
year to year (Figure 2).

Food insecurity and poverty 
are very high with a poverty 
rate of 51%. Despite the rich-
ness of South Sudan’s natural 
resources, many South Suda-
nese continue to depend on  
external food assistance.

South Sudan - Challenges of a New Nation

Figure 2: Distribution of average annual rainfall in South Sudan
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Water resources development and management are important for social and economic develop-
ment.  Enhancing food security, increasing the financial returns to the farmer and the economy from 
agriculture, and improving livelihoods of the people – including returning and conflict-affected 
people – are urgent priorities. Development opportunities in the water sector can play a vital role 
in this regard.

Water resources management and development can help by:
•	 supporting improvements in the productivity of rain-fed agriculture through improved 

water conservation and management, coordinated with interventions in soil conservation 
and sustainable land management;

•	 supporting progressive  expansion of irrigated agriculture, beginning with individual small-
scale ground water irrigation development and farmer-managed small-scale systems and 
leading to the development of  commercial schemes;

•	 securing sustainable water facilities for livestock;
•	 enhancing inland fishery resources;
•	 improving access to water supply and sanitation;
•	 providing hydropower; and
•	 reducing conflicts over land and water resources.

The Role of Water Resources Management and 
Development in National Development 

5
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This rapid assessment of South Sudan’s water 
resources sector was designed to assist water 
sector agencies to identify gaps to fill, make 
adjustments in ongoing programs, and identify 
new initiatives that they should undertake in 
the short to medium term. 

There are a number of donor-funded projects 
focused on improving access to safe drinking 
water in rural areas, towns, and cities, as well 
as looking ahead to expanded investment in 
agriculture and other economic sectors. The 
rapid assessment was conducted based on 
what was learned from these projects and 
from the progress that was made in the seven 
years since the MWRI and ministries in other 
water resources sub-sectors were created.

About the Rapid Assessment
The assessment reviewed new initiatives 
which support capacity development and the 
knowledge base needed to accelerate sustain-
able investment in water resources in South 
Sudan. This was a pragmatic approach which 
would allow for policy, strategy, and capacity 
to be incrementally improved and adjusted 
based on learning from the implementation of 
the development program.

More importantly, the assessment aimed to 
quickly identify the next steps and actions 
to be taken to support the MWRI, build its 
capacity and knowledge base, and implement 
the national water policy and strategy more 
effectively.  It was based on a review of the 
following:

•	 typology of water uses in 
South Sudan including rain- 
fed and irrigated agriculture, 
livestock, fisheries, hydro-
power energy production, 
urban and rural domestic 
water supply, and the 
environment;

•	 Government’s water sector 
program priorities;

•	 the water sector institutional 
and policy environment; and

•	 issues and lessons learned 
from the completed and 
ongoing activities during the 
last seven years.
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Water resources development and management can potentially support a rural transformation 
for South Sudan’s nearly 7 million rural people to reduce poverty, overcome food insecurity, and 
improve the quality and security of livelihoods. 

Water management can contribute to major gains in the productivity of rural livelihoods through 
participatory development of systematic water harvesting and soil and water conservation; support 
for the expansion of small-scale farmer-managed irrigation using both surface and groundwater; 
and watershed management to reduce erosion and sedimentation of waterways and to enhance 
groundwater recharge. 

Both physically and strategically, South Sudan has an important position in the Nile River Basin 
(Figure 3). Its hydrological and geo-political position, including historical ties to the North and 
increasing linkages with the Nile Equatorial Lakes (NEL) countries to the South, has important 
implications for cooperative development and management of water resources for the country’s 
growth and development.  To date, the NEL Region has not entered into any discussions with South 
Sudan about transboundary allocation. The main issues surrounding the country’s stance on Nile 
legal matters and its integration into the Nile Basin Initiative (NBI) are related to its succession to 
international treaties, including the 1959 Agreement on the Full Utilization of the Waters of the Nile 
(Nile Waters Agreement) and the Cooperative Framework Agreement.

One of the most significant benefits of membership in the NBI is technical participation in its 
many regional initiatives. Examples include the development of the Nile Decision Support System 
(DSS); the regional programs at the Eastern Nile Regional Technical Office (ENTRO), in areas such 
as flood forecasting and warning, regional watershed management, and Eastern Nile hydrologic 
and water system modeling. These activities afford the opportunity for training and capacity 
building, collaboration on major studies, and support for national activities with important regional 
implications.

Key Findings of the Rapid Assessment
The findings and recommendations of the rapid assessment were discussed and endorsed at a 
stakeholder consultation and validation workshop held in Juba in August 2012. The key findings 
are presented below in four inter-related categories, highlighting the main challenges and 
recommendations for each category.

7

Major Development Opportunities and 
Challenges in the Water Sector



�e �apid Water Sector Needs Assessment and a Way Forwardpage | 8

The main challenges and recommendations 
are outlined below.   

Challenges

	 Population density is low and the human 
settlements are widely scattered in  
rural areas. This characteristic is a major  
challenge for the Government to provide 
facilities, services, and infrastructure in 
a cost-effective manner in rural areas.  

	Agriculture is presently low-input, low-
output, low-productivity, and at a subsis-
tence level. 

	Although the country has a large live-
stock population, this resource is not 
managed primarily as an economic good 
although it occupies large amounts of 
time, resources, and energy of the rural 
people. Without a secure and sustain-
able dry season water supply, livestock 
management is a critical source of social 
and economic conflict.

	Water management and other actions 
that would enhance fisheries assets  
and enable the scaling up of subsistence 
and commercial fisheries have been  
seriously neglected.

	Absence of hydrological and hydro-geo-
logical data and information, broader 
planning data, and analytical planning 
tools is a major drawback for assess-
ment, planning, infrastructure devel-
opment, and management of water  
resources.  Capacity, in terms of staff  

numbers, skills, and experience is  
extremely limited, and physical facilities  
are sub-professional at the central,  
state and county levels. The shortage 
of engineers and other technical staff 
will represent a critical development  
constraint in the future.

Figure 3: South Sudan’s position in the Nile River Basin
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Recommendations

	Options recommended for the devel-
opment of the agriculture, livestock,  
and fisheries sub-sectors should be  
pursued.

	 The country needs to take a very strate-
gic view of its needs in regard to the use 
of Nile waters and its relations with its 

Figure 4:The mandate and functions of the Ministry of Water Resources and Irrigation

The Ministry of Water Resources and Irrigation is responsible for water resources management, 
management of rivers and watersheds, and bulk water supply for drinking, industry, and agriculture 
(Figure 4). 

Water Policy and Strategy

riparian neighbors.  A most urgent activ-
ity would be to assess the transboundary 
water issues and analyze South Sudan’s 
strategic interests and water resources 
development options.

9



�e �apid Water Sector Needs Assessment and a Way Forwardpage | 10

Challenges

	 The Water Policy’s proposed governance 
structure for the water sector appears to 
be complex and many of the key institu-
tions have not yet been established. 

	Boundaries, roles, and responsibilities 
of the various ministries and agencies at 
the central and state levels are not well 
defined.

Recommendations

	 Emerging from the stakeholder consul- 
tation and validation workshop, Figure 
5 suggests a simpler interim governance 
structure that could support the transi-
tion process and eventually evolve into 
the more complex structure proposed in 
the Water Policy. Only two new entities 
are needed in the interim: a Water Coun-
cil consisting of high level representa-
tives of the concerned agencies similar 
to what is proposed in the Water Policy 
and a Technical Committee to advise the 
Council.

	 The sector needs a simplified approach 
that is able to facilitate better inter-
agency communications, information 
and data flows and to support building 
the necessary capacity.

	While strategies for the WASH sub- 
sector are well developed, similar strate-
gies for developing and managing water 

 Figure 5: A suggested initial organizational 
structure for water sector governance

The GOSS’ Water Policy, developed by the MWRI and established in 2007, provides an important 
framework of principles and objectives for the sector and proposes an overarching governance 
structure that includes the establishment of a Water Resources Council, a WASH Advisory Board and 
a Water Resources Management Authority.

The Water Policy laid the groundwork for the development of the strategic framework for the water, 
sanitation and hygiene sector in 2011. This WASH Strategy covers principles, strategies, and tools  
for water resources management, sanitation and hygiene, rural and urban water supplies, and  
provides a strategic approach for overall governance of the drinking water and sanitation sub-sector. 

The main challenges and recommendations for water policy and strategy are outlined below.
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resources for other sub-sectors are yet to 
be prepared. An approach for integrating 
the demands and requirements of these 
other sub-sectors into a single coherent 
water management framework needs to 
be developed. 

	 The MWRI should expand watershed 
management interventions through a 
joint collaborative approach between 
MWRI, Ministry of Agriculture, Forestry, 

Data, Information, and Analytical Tools

Challenges

	 The lack of strategies and plans in the 
water resources sector can be attrib-
uted to the lack of comprehensive water  
resources assessment. Knowing when 
and how much water is expected to be 
available (both surface and groundwa-
ter) is fundamental to effective planning 
for water resources management, deve- 
lopment, and use. Throughout South  

Sudan, subsistence livelihoods are close-
ly related to the hydrological conditions, 
but hydrological data are not available to 
link water use with livelihoods. 

	 In the absence of data, there is a lack of 
maps, analytical tools, and information 
management systems, making it difficult 
to conduct assessments of availability 
and demand for water supply. 

Cooperatives, and Rural Development 
(MAFCRD), Ministry of Animal Resources 
and Fisheries (MARF), and Ministry of  
Housing, Physical Planning, and Environ- 
ment (MHPPE). These interventions 
should include capacity building and  
pilot micro-watershed initiatives.

11

Historically, many hydrologic measurement stations were functional in the geographic area  
covered by South Sudan, but data collection ceased and most monitoring stations were destroyed. 
The data gathered is still of great value and can be used, along with data from new monitoring  
stations, to build a new hydrologic record and knowledge base. The data are said to be located in 
the Ministry of Water Resources and Irrigation in Khartoum; only a portion is available within the 
MWRI in Juba.

Currently, there is a great lack of data and information available for civil servants and technical  
specialists working in South Sudan’s water sector.  This is aggravated by the low speed and quality 
of internet access.

The main challenges and recommendations related to data, information, and analytical tools are  
outlined below.
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	Other key information gaps include:

o information on the resource base 
for both surface and groundwater, 
and their interaction;

o assessment of the potential uses 
and value of water to the economy;

o assessment of wetlands – keep-
ing in mind that the Sudd is one  
of the largest and potentially most 
significant wetlands in the world;

o knowledge on flood- and drought-
affected areas and potential impacts 
and costs of floods and droughts on 
these areas;

o data on water quality, especially in 
oil abstraction areas; and

o information on climate variability 
and its implications.

Recommendations

	 It is critical to develop a new and expan- 
ded water and hydrologic information 
system in South Sudan that facilitates 
a shift to information-based analyti-
cal planning and programming. This 
would include clarification of prior-
ity data needs as well as the re-estab-
lishment of a basic water monitoring 
(surface and groundwater) system, 
utilizing modern technologies. The 
design of such a system should take 
into account its gradual evolution as  
additional resources become available, 

infrastructure development proceeds, 
and hydrological and water monitoring 
needs to support water management 
and operations become clearer.  Histori-
cal hydrological data archives in Khar-
toum need to be retrieved and digitally 
uploaded into this national information 
system. 

	 In addition, a national knowledge base 
should be created, using information 
obtained by international and national 
non-governmental organizations (NGOs) 
in the last 30 years. This information 
includes technical data and results of 
socio-economic research and surveys 
on different aspects of water use. The 
knowledge base should also include  
indigenous knowledge and experience.

	Data and analytical tools (e.g., Geogra-
phic Information Systems (GIS), models, 
and Decision Support Systems (DSS)) are 
critical in water resources management 
and planning. Major water sector min-
istries such as MAFCRD, MWRI, MHPPE 
and MARF need to develop GIS capacity, 
their own GIS units, and national data and  
information centers. 

	 In the near term, the use of catchment 
models utilizing public domain and  
remotely sensed data would enable the 
MWRI to accelerate the water assess-
ment process. The Nile Basin Initiative 
has experience with this approach and 
is willing to support a similar process in 
South Sudan. 

12
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Potential Water Use

The Government recognizes development of 
irrigated agriculture as a priority to improve 
food production and enhance food security.  
Figure 6 shows geographic areas that offer a 
high potential for gravity irrigation.

Presently, small-scale irrigation is prac-
ticed by individual farmers using simple  
water lifting techniques from rivers as well as 
through  river flooding. Irrigation is scattered 
and limited to small plots in the country’s flood 
plain area. A few formal irrigation schemes  
were constructed in the 1970s as 
pilot experiments, but most of these 
never became fully operational, 
were then neglected, and became  
dilapidated during the periods of  
civil conflict and war. They are  
largely nonfunctional at present.

Some plans such as the Comprehen- 
sive Agriculture Development 
Master Plan led by the MAFCRD, and 
the Irrigation Development Master 
Plan (IDMP), led by the MWRI have 
been initiated and can be seen as 
the first steps toward pursuing the 
Government’s national develop-
ment policy.  

The main challenges and recommendations 
for this sub-sector are outlined below.

Challenges

	Major irrigation developments in Sub- 
Saharan Africa have had issues achieving 
economic viability, financial profitability, 
and environmental sustainability, due in 
part to high unit investment costs and 
deficiencies in design.  

	 Large irrigation schemes require heavy 
financial outlays for construction, op-
eration, and maintenance; therefore, it 
would take several years before a return 
on investment is realized.

 Figure 6: Areas that offer a high potential for gravity irrigation

  

Irrigated Agriculture

13
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	Absence of rural infrastructure presents 
a major obstacle as it relates to trans-
porting crops to markets and transport-
ing equipment and materials required 
for the construction of large irrigation 
facilities.

	 Subsistence farmers used to rain-fed 
and recession agriculture lack the skills 
necessary for large-scale irrigation.   
Significant resources would need to 
be allocated to training and extension  
services over a period of several years in 
order to manage the transition.

Recommendations

	 Irrigation development, including pre-
paration of the IDMP, needs to be guided 
by a detailed long-term strategy that 
should lay the foundation for making 
judicious and well informed decisions 
and choices, and for prioritization and 
sequencing of investments in irrigated 
agriculture.  

	 Socio-economic research, land tenure 
studies, and applied research – includ-
ing social assessments and mapping  
of rain-fed and irrigated areas to iden-
tify overlapping areas of land use for  
subsistence farming and livestock  
grazing – are needed to address poten-
tial conflicts between subsistence farm-
ers and pastoralists and to inform a long-
term strategy for irrigated agriculture 
development. 

	 South Sudan’s rain-fed farming area is 
extensive, and most farmers are cur-
rently familiar with this type of farming. 
Therefore, tradeoffs between invest-
ments in improving rain-fed agriculture 
(with or without developing small-scale 
irrigation) and investments in medium- 
and large-scale irrigation need to be  
analyzed carefully before moving  
forward. It would be useful if the  
proposed master plan study could  
undertake this issue as a stand-alone 
study.

	Development of irrigation plans must 
include making surface water versus 
groundwater irrigation choices. Given 
the decentralized nature of the country’s 
rural populations, the absence of surface 
irrigation traditions and institutions, 
and the abundance of groundwater,  
perhaps groundwater-
based irrigation, cou-
pled with community 
institutions for partici-
patory aquifer manage-
ment, would be the better 
choice for  large parts  of 
South Sudan.

14
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Fisheries

15

Fishing is practiced in marshlands especially 
in Sudd areas, in the numerous small lakes, 
and in rivers. Fishing is commonly artisanal 
using very simple equipment including hooks, 
throw nets, and fishing spears; large nets are 
rarely used. 

Fisheries have real economic potential for the 
country and serve as an important component 
of some livelihood systems. While this sector is 
currently neglected, its development does not 
require heavy investment since water sources 
already exist and therefore could be attractive 
for private sector investors. 

The main challenges and recommendations 
for this sub-sector are outlined below.

Challenges

	 Formal institutional arrangements for  
using and regulating water bodies and  
setting up fishing rights do not exist in  
South Sudan.  Also, information on the  
current system of fishing rights for inland  
fisheries does not exist.

	At present there is limited potential to  
develop fisheries on a commercial scale 
due to lack of technical knowledge for 
breeding and producing high quality fish 
for export markets, complete absence 
of infrastructure for the collection and 
transportation of the fish from produc-
tion points in villages to commercial  
centers, and lack of electricity supply in 
rural areas essential for maintaining cold 
storage and fish processing facilities.

Recommendations

	As overfishing is not yet a problem, there 
is a great opportunity to help fishing  
communities use natural water bodies  
and improve how they allocate and man- 
age fish stocks and improve production 
and productivity in a sustainable manner. 

	Helping farmers and communities invest 
in small-scale inland aquaculture and  
providing basic technical know-how and 
implements, together with strategic infra-
structure such as landings at major water 
bodies, would increase fishing efficiency.



�e �apid Water Sector Needs Assessment and a Way Forwardpage | 16

	 Small domestic ponds for aquaculture 
can be developed in villages to supple-
ment food intake and livelihoods.

	 It would be useful to start developing a 
sub-sector strategy for fisheries develop-
ment.

In South Sudan, water development for  
the country’s large population of livestock 
(estimated at 36 million head) is important.  
Pastoralists, farmers, and cattle follow the  
patterns of water availability, which means 
that in the dry season they travel considerable 
distances away from the water and grazing 
lands near their camps and homesteads that 
are utilized during the wet season. 

Water development for livestock is a major  
intervention to reduce current conflicts  
between different communities over access 
to, and sharing of, limited water for livestock 
during dry periods. Recently, some pilot  
experiments have been carried out to  
construct water storage structures (hafirs)  
for livestock. However, despite some initia-
tives, water development for livestock is a  
neglected area.  

The main challenges and recommendations 
for this sub-sector are outlined below.

Challenges

	Development of water resources for 
livestock use is expensive – the actual 
cost of construction of hafirs per cubic  
meter of water stored is very high and 
their operation and maintenance (O&M) 
at the community level is a challenge.  

	Development of water for livestock  
has been ad hoc and lacking systematic 
planning to find least-cost, integrated 
solutions to multiple water problems at 
the community level.

Recommendations

	 The approach for integrated planning 
should include thorough study (e.g. soil 
and ecosystem surveys) of the catch-
ment areas  including assessment of all 
water needs and demands (agriculture, 
domestic water supply, fisheries, live-
stock); a hydrologic assessment; a  
socio-economic assessment; stake-
holder consultation (including not only 
owners of large livestock herds); and 
assessment of rangeland quality and 
improvement needs. The catchment plan 
should include a distribution of water 
points that protects the catchment areas, 
cropland, and rangelands.

	 There is a need to carry out socio-econ- 
omic research – including mapping and 
social assessment of areas where pasto-
ralists and subsistence farmers overlap  
– to understand the complex social  
dynamics of pastoralists and subsis-

  

Livestock
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tence farmers and water-centered social  
conflicts in rural areas as an input  
for better planning, design, and O&M 
of water facilities for the country’s 
livestock population. 

	Action research studies, based on the 
current design and construction and 
O&M practices of hafirs, are also needed 
to develop cost-effective design and  
construction practices and community-
level O&M arrangements and practices 
for durable, beneficial, and conflict- 
mitigated use of these facilities.

	 Selected pilot activities and 
projects should be implement-
ed to test alternatives and 
learn the lessons needed to  
support a long-term program.

Figure 7: Studied hydropower dam sites  
on the Bahr el Jebel
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South Sudan has considerable 
hydropower potential, with the 
greatest lying on the Nile River be-
tween Nimule and Juba. Addition-
ally, mini-hydropower projects 
may be feasible in other parts of 
the country. 

As the economy modernizes, en-
ergy production will have to be 
ramped up from the current 22 
MW of installed capacity. This will 
require, in the short term, the es-
tablishment of a basic institutional 
framework and, in the medium 

term, the implementation of a diverse mix of 
generation resources with special attention to 
large-scale hydropower development. 

The exact hydropower potential (in terms 
of total MW exploitable) has not yet been 
fully studied at the feasibility levl.  There is a 
potentially attractive cascadeof hydroelectric 
power development options available to GOSS 
on the Bahr el Jebel River.  Some prospective 
sites were studied at the pre-feasibility level 
in 1983 and again in 2009. The prospective 
sites include Fula 890 MW, Bedden 570 MW,  
Shukoli 235 MW, Lakki 410 MW (Figure 7).

The main challenges 
and recommendations 
for this sub-sector are 
outlined below.

Challenges

	The planning and  
construction of maj- 
or dams will require 
analyzing and un-
derstanding  poten-
tial transboundary 
water allocation and 
management issues 
– both legal and tech-
nical – and possible 
solutions.  Also, this 
will require develop-
ing in-country capac-
ity for dealing with 
these transboundary 
water issues.

  

Energy
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	An assessment is needed of the optimum 
sequencing of dam cascade development 
and implications on future benefits that 
might be forgone in other sectors with 
such development.

	Building capacity and a program for dam 
safety monitoring and management is a 
priority.

	 There is need for greater understanding 
of the impacts on downstream environ-
mental integrity, hydrology of the Sudd 
and other wetlands, and communities 
and livelihoods of people depending on 
wetlands and Nile waters.

	 The implementation and monitoring  
of plans to mitigate environmental and 
social impacts arising from dam con-
struction and operation to internation- 
ally accepted standards would be a 
major demand and would require capac-
ity building in the relevant ministries.

	Dam construction would require  
developing institutional and individual 
capacity for administration of complex 
procurements, monitoring large multiple 
contracts, and dealing with contractual 
disputes.

	Heavy silt inflows from upper catch- 
ment areas from poor land use might 
be a major issue for future dams,  
and upstream watershed management 
programs will have to be continued,  
in order to reduce soil erosion and  
sediment flows in the Nile.

Recommendations

	 The feasibility study of the first project  
to be implemented should be preceded  
by a detailed technical, socio-economic, 
and environmental update and review 
of the 2009 prefeasibility study. This  
approach is not only efficient but pro- 
vides comfort and assurance to potential 
investors and the Government.

	 In-house capacity and a program for dam 
safety monitoring and management must 
be developed.

	Detailed designs require up-to-date river 
flow data at least in the locality of the 
proposed dam sites. As no river gauging 
stations are present, river stream flow 
monitoring should be installed now, well 
in advance of project design and imple-
mentation.

	 Studies, strategies, and capacity build-
ing initiatives to address the challenges 
noted above need to be developed.
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Flood and Drought Risk Management and Navigation

South Sudan is primarily affected by two types of natural disasters: floods and droughts. Exposure 
to these events is summarized in Figures 8 and 9.

The main challenges and recommendations 
for this sub-sector are outlined below.

Challenges

	Although flood risk is discussed, there 
are no maps of areas where flooding has 
been experienced, and surveys of assets 
at risk and past damages have not been 
conducted. 

	At present, very little is known and docu-
mented about traditional use of rivers for 
transport, current potential, and the cur-
rent status of the country’s rivers.  

Recommendations

	 The Eastern Nile Technical Regional  
Office (ENTRO) of the Nile Basin Initiative 
(NBI) has developed models and tools for 
flood forecasting, methods for flood risk 
mapping, and early warning systems. As 
South Sudan is now a member of NBI, it 
should explore financial assistance from 
NBI and technical assistance from ENTRO 
to develop capacity for flood risk manage-
ment. 

	 The Intergovernmental Authority on  
Development (IGAD) in Eastern Africa 
is assisting countries in Eastern Africa 
to develop programs for drought risk  
management.  The RSS should harness 

Figure 8: Exposure to floods

Figure 9: Exposure to drought
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the technical and financial resources from 
IGAD to develop the country capacity for 
drought risk management.  

	 It would be useful to undertake a study 
to gather information on the status of 
the country’s rivers and their navigation  
potential.

	 It would be useful to map flood-prone 
areas to understand the effects of con- 
struction and operation of proposed 
dams.

43% of the population has to walk more than 
half an hour to a source of drinking water. The 
main source of drinking water for rural areas 
is groundwater.

Significant investment activities have been 
launched with donor support to expand rural 
access to improved drinking water supply,  
to develop small-scale water distribution  
systems, and to improve access to safe  
drinking water and sanitation in urban areas. 

20

Drinking Water Supply

The population density in South Sudan is 
extremely low. Therefore, in developing 
national drinking water supplies, there 
are few opportunities for economies of 
scale. Much of South Sudan is dominated 
by vast gently sloping plains with sig-
nificant rivers and small streams but 
flow in these streams mainly occurs in 
the rainy season and hence, they rarely 
provide a reliable water supply. Water 
quality is also generally poor. However, 
in large areas of the country there are 
substantial groundwater resources 
available.

Much progress has been made in the 
provision of safe drinking water, but 
coverage and sustainability remain 
large challenges. Seventy-one per-
cent (71%) of the rural population 
has access to safe water sources but 
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Addressing Gender Issues

Gender plays an intricate role in most sectors of water use in South Sudan. Food security 
highly depends on secure access to land and water.  Currently, most farmers and pasto-
ralists rely on customary tenure systems, which might marginalize women because these 
systems offer only indirect rights to land and favor males.   Although the Land Act (2009) of 
the Government of South Sudan states that women shall have the right to own and inherit 
land together with any heirs of the deceased, women’s rights on lands for farming and live-
stock grazing are highly insecure at present.  

Therefore, gender equality is an important cross-cutting theme that needs to be judiciously  
factored into sector strategies, and the planning and implementation of investments 
in the water sector.  Women’s 
rights for ownership and use of 
land and water resources for rain-
fed and irrigated farming, live-
stock rearing, and fishing need to 
be clarified.  There is high potential 
to increase the role and contribu-
tion of women and benefits to wom-
en from land and water resources  
development and utilization.

The main challenges and recommendations 
for this sub-sector are outlined below.

Challenges

	 The focus of investment has been almost 
exclusively on hardware, and the sus-
tainability of investments in urban and 
rural drinking water schemes is a serious 
concern. Issues include non-functioning 
pumps, unavailability and the low quality 
of equipment parts, inadequate capacity  
to repair equipment, and ineffective fee 
collection systems.

Recommendations

	Greater attention now needs to be given 
to the “software” aspects of drinking 
water schemes, including sustainable 
O&M of the completed schemes. This 
change has begun, with a focus on small 
water utilities and water companies, and 
on a tariff system to improve O&M and 
sustainability.

21
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The Way Forward

22

The results of the rapid assessment have led to the identification of essential priority areas of action to 
support planning and implementation of investments in development, utilization, and management 
of water resources. Priority has been given to interventions and activities that the MWRI and its 
partners can undertake and complete in the short to medium term – in the next three to five years. 
The priority areas are well suited as platforms for intensive capacity building, especially on-the-job 
training. Also, they include activities and actions that enhance existing initiatives as well as new 
activities that need to be undertaken. 

Based on the rapid assessment of South Sudan’s water sector, seven priority areas of action were 
recommended at the stakeholder consultation and validation workshop. They are outlined below.

1. Implementing the WASH strategic framework – moving towards a sector-wide approach in 
which projects and funds are prioritized, targets are established, and projects are monitored by 
a Joint WASH Sector Working Group (consisting of Government – central and 
state, donors, and NGOs), and establishing a better 
balance between hardware and “software” (capacity 
development and governance) aspects of WASH 
development with a greater focus on sustainability.

2. Irrigation policy and strategy framework –  
pre-paring an irrigation development policy and strategy  
to build on the Irrigation Development Master Plan 
(IDMP) being developed by the Japan International 
Cooperation Agency (JICA) and MWRI.

3. Major hydropower development – conducting critical 
studies and activities for the development of hydropower, 
including engaging in transboundary discussions with 
South Sudan’s Nile riparian neighbors; conducting invest- 
ment studies; and developing the Environmental and Social 
Management Framework (ESMF) and the Resettlement 
Action Plan (RAP).
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4. Managing social and environmental 
impacts in water resources management – 
developing the country’s legal and 
regulatory framework for governing 
environmental management, building 
capacity, and improving data sharing and 
analysis to address problems that are 
associated with water resources use and 
development, such as land degradation and 
erosion; deforestation and biodiversity loss; 
environmental pollution and soil and water 
contamination; and the increasing conflicts 
associated with the use of natural resources 
(especially water).

5. Generation and adaptation of 
complementary knowledge – accessing 
social, economic, and technical knowledge 
and adapting best international practice 
in countries under similar socio-economic 
and agro-ecological conditions, especially 
elsewhere in the Nile Basin in particular 
and Sub-Saharan Africa in general, to inform 
the planning, design, and implementation 
of development interventions in the water 
resources sub-sectors.

6. Assessment of Water Resources – 
assessing water availability and variability 
in the country’s river basins and catchments 
through: development of the Hydrologic 
Information System; assessments of 
water resources availability and strategic 
social and environmental assessments; 
groundwater investigation and mapping; 
and socio-economic surveys and research. 

7. Integrated catchment planning and 
water allocation – establishing a system 
for water allocation that is consistent with 
the economic and social development 
goals of the country (especially equity) 
and with the need to demonstrate how 
a system for WRM supports and is 
important to the sustainable success of 
the priority investment program of the 
Government, in particular, the SSDP’s 
economic development pillar. 

23
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Next Steps
	Knowledge gaps – implementing  

initiatives to overcome the paucity  
of data, which acts as a powerful  
disincentive to action, including the 
design and installation of a hydro-
meteorological monitoring network, 
development of the Hydrologic Infor-
mation System (HIS) and the Water 
Information System (WIS), and the  
establishment of the Environment  
Information Center (EIC) (Figure 10)

Figure 10: The system of knowledge bases and 
natural resource information systems

	Technical approaches to key  
elements of the strategy – introduc-
ing new technologies to support water  
resources investment and manage-
ment planning, including hydrologic 
models and remote sensing.

To implement the seven priority areas, sector 
stakeholders identified that the next major 
step will be to undertake the preparation of a 
Country Water Resources Assistance Strat-
egy using the findings and recommendations 
of this rapid assessment.

At the same time, the stakeholders identified 
five essential intervention points required to 
ensure that the priority areas are adequately 
addressed:

	Policy and strategy – creating policies 
and strategies with particular empha-
sis on sub-sector strategies for devel-
oping and managing water for agricul-
ture; livestock; fisheries; wetlands and 
environmental services; and flood and 
drought risk management, all of which 
are SSDP priorities

	 Capacity of the MWRI and staff – 
shifting to a new approach to  
capacity development, one in which 
staff capacity is developed through  
on-the-job training to deliver the  
results needed by the MWRI over the 
next 3-5 years

	Program gaps – addressing important 
gaps identified in the seven programs  
in the areas of policy and strategy, the 
knowledge base, integrated catchment 
planning,  and capacity

24
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Based on feedback from the stakeholder 
consultation and validation workshop, four 
activities or “lines of action” are recommended, 
which consolidate and combine elements 
of the seven priority areas of action and the 
intervention points. They are not listed in 
order of priority; all of these interventions 
are critical for sustainable development and 
management of water resources in South 
Sudan.  These activities are packaged under 
four themes as technical assistance activities 
with possible donor assistance, to enable rapid 
preparation, implementation, and completion 
over the next three to five years.

Broadly, these actions entail investments in 
institutions, information, and infrastructure 
development. In the short and intermediate 
time frames, they focus more on information 
and institution building and less on 
infrastructure development, as the latter 
requires significant information and capacity 
in the country. The implementation of 
these activities should have the direct and 
measurable effect of building the capacity of 
the MWRI and its staff.

Abstracts of the recommended activities are 
presented below. Any interested donor or the 

Government can pick one 
or more of these activities  
and further develop them 
as investments and/
or technical assistance 
projects, either standalone 
or in combination with 
other investment programs 
already in the pipeline 
or ongoing.  However, 
these four activities are 
equally important and 
urgent and need to be 
integrated with each 
other as they represent 
the four essential building 
blocks required to build 
capacity and prepare the 
platform for planning, 

development, and management of 
water resources in the long term.  

Implementing the Recommendations

25
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Activity # 1: Development of the Water Resources Knowledge Base
Objective: To develop hydrological and hydro-
geological knowledge and analytical tools and 
conduct complementary studies to support 
integrated planning, development, utilization, 
and management of the water resources of 
South Sudan

Scope: Assist and build capacity of the 
Ministry of Water Resources and Irrigation 
by: providing on-the-job training of the staff 
of the Directorate of Hydrology and the new 
groundwater unit to be established by the 
Ministry; carrying out the planning, design, 
installation and start-up of a modern hydro-
meteorological monitoring network; design 
and implementation of the Hydrologic 
Information System (HIS); support for the 
acquisition and operationalization of analytical 

planning tools (GIS, simulation models, 
DSS), including hydrologic and groundwater 
simulation models; and development and 
piloting of a Water Information System (WIS) 
in a few selected catchments.

Conduct an assessment of: (i) transboundary 
water issues (surface water and groundwater), 
and analysis of South Sudan’s strategic 
interests and options, including hydropower 
development on the Bhar el Jebel; (ii) water 
use needs for the country’s development in all 
three major basins; (iii) the impact on the Sudd 
of a cascade of hydropower dams on the upper 
Bahr el Jebel; and (iv) the potential impact of 
climate change on water resources and water 
demand and use.

26



�e �apid Water Sector Needs Assessment and a Way Forward page |

Objective: To develop the capacity of the 
Ministry of Housing, Physical Planning, and 
Environment and the sector line ministries 
to plan and implement their development 
programs to ensure environmental and social 
safeguards, due diligence and sustainability

Scope: Build capacity of the Ministry of 
Housing, Physical Planning, and Environment 
to: prepare and support the process of 
adoption of a framework environmental law; 
prepare and adopt a land acquisition and 
resettlement policy for development programs; 
prepare guidelines for Environmental 
Impact Assessments (EIAs) and Social 
Impact Assessments (SIAs); and develop an 
Environment Information Center (EIC) in 
collaboration with other sector ministries and 

with support for linkages to the WIS and HIS to 
be maintained by the MWRI.

Launch a comprehensive water resource 
planning program by: developing capacity 
and mapping capability using GIS; utilizing 
remote sensing techniques in conjunction 
with various models developed by agencies 
such as the United States National Aeronautics 
and Space Administration (NASA) and United 
States Geologic Survey (USGS) for mapping and 
quantifying water, land, and environmental 
resources; using the land cover atlas developed 
by one of the FAO-funded projects, especially if 
the electronic data files could be acquired.

Build the capacity within the MWRI and 
the water sub-sector ministries to: prepare  
environmental and social management frame- 
works (ESMFs) and resettlement action 
plans (RAPs) for infrastructure development  
projects relevant to all sub-sector ministries; 
and develop methodologies and guidelines  
for EIAs and SIAs and preparation of risk  
mitigation plans for typical development  
projects in their portfolio.

Support targeted environmental and socio-
economic research on environmental servic-
es, especially the value of wetlands and flood 
plains and the complex livelihood systems 
found there; and identify specific priority  
investment follow-up projects for ensuring the 
sustainability of these environmental services 
and livelihoods.

Activity # 2: Environmental Management Capacity Building
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Objective: To support the MWRI and other  
sub-sector ministries to develop sub-sector  
strategies to guide sustainable water resources 
investment, use, and management

Scope: Support and assist the MWRI to 
address the issues of sustainability in the 
WASH strategic framework; assist the MWRI 
to develop the details of the sector overnance 
framework including working out the roles 
and boundaries between ministries and 

the mechanisms for collaboration and 
coordination; support and assist the MAFCRD 
and MWRI to prepare an irrigation sub-sector 
strategy; support and assist the MHPPE and 
MWRI to clarify and agree on the respective 
roles and responsibilities of the ministries for 
the design, construction, O&M, and safety of 
small, medium, and large dams; and support 
and assist the MARF and MWRI to prepare a 
livestock and fisheries sub-sector strategy.

Activity #3: Integrated Catchment Planning for Water Allocation,  
Infrastructure Investment, and Water Management

Activity #4: Water Resources Management Sub-sector Strategies

Objective: To facilitate sustainable develop-
ment, use, and management of water resources 
within a basin and catchment framework 
based on an integrated approach

Scope: Delineate and map river basins, 
catchments, and sub-catchments utilizing 
the GIS developed in Activity #2; develop 
guidelines for integrated catchment water 

resources planning at the micro-catchment, 
sub-basin, and basin levels; provide training 
and technical support to basin planning teams; 
and prepare two pilot integrated catchment 
plans to develop water allocation procedures 
and criteria, water infrastructure investment 
plans, and water resources management plans 
including the requisite regulations.
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