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School of Development Studies 
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This article connects to the 'Resources' unit in AS & A2 specifications. With regard to the new 
EDEXCEL spec, the article is an excellent case study of Topic 2 'Water Conflict', in Unit 3: 
Contested Planet (A2). The case study, based in Tanzania, shows that water is competed 
over in a variety of ways, and that understandings of that competition are politically as well as 
scientifically driven – and that therefore conflict over water requires responses drawn from 
both physical and human geography.  
 

 
 

 
 
 
Introduction 
 
This article contends that the management of river basins in sub-Saharan and semi-
arid environments is complex and subject to political and scientific contestation.  It is 
complex because of the presence of irrigation which plays an important role in 
contributing to food security, poverty alleviation and the Millennium Development 
Goals. The magnitude of irrigated water use and depletion creates difficulties with 
sharing of limited water between other users such as towns and the environment.  This 
challenge is increased in Sub-Saharan African river basins due to their size, scale and 
the distances involved, lack of groundwater, seasonality of rainfall and poor 
communications, to name a few.  
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Integrated water resource management (IWRM) is one approach to address these 
complex issues. Our case study is of two related projects called SMUWC (Sustainable 
Management of Usangu Wetlands and Catchments) and RIPARWIN (Raising 
Irrigation Productivity and Releasing Water for Intersectoral Needs) in which science 
and policy were merged to address the challenges of water and irrigation Tanzania. 
 
Figure 1 shows the basin of the Great Ruaha River, in the Southern Highlands (Figure 
1).  It is a tributary of the Rufiji River and is, in terms of the national economy, one of 
Tanzania’s most important waterways.  It provides water for maintaining a wetland 
site, the needs of the Ruaha National Park, and for rice production and the generation 
of hydroelectric power. But, since the mid-1990s, the Great Ruaha has ceased flowing 
in the dry season. This is because water levels in a large wetland, located on the 
Usangu Plains, have dropped below a critical level and outflows from the wetland 
have ceased.  There are disagreements about the precise reasons for this drying out, 
and we may follow the different arguments by using a field of study called ‘political 
ecology’.  This involves analysing the inter-twining of science, politics and power. 
 
Figure 1: Location of Usangu Basin in Tanzania 

 
 
 
Contested causation: water resources assessment 
 
There are national and local concerns about the management of water and other 
natural resources in the Usangu basin.  In particular, national power shortages in the 
mid 90's were attributed to low flows to hydropower schemes from the Ruaha. A 
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reduction in low flows in the Great Ruaha where it passes through the Ruaha National 
Park was also noted. There has now been a succession of years in which the river in 
the park has dried up completely during the dry season, and for increasing periods 
(see Figure 2). Concern was also expressed that the wetlands in the project area were 
diminishing. An increase in competition for water in Usangu has led to conflict and 
sometimes violence. 
 
 

Figure 2:  Declining flows in the dry season are not matched by trends in annual flows 
 
 
Table 1 summarises the range of theories regarding how and why the wetland and 
river were drying up.  The left hand column lists the main stakeholders, and the 
middle column presents their predominant beliefs held during the nineties. In the right 
hand column, their current day perspective is given as a result of several studies and 
observations.  The table shows mixed results in terms of changing perspectives, but 
begins, in the top row, with the assertion that during the nineties, the general belief 
was that the wetland, riverine and lacustrine (reservoir) changes were interconnected 
and the single result of one or more causes.  This view can now be contrasted with a 
more sophisticated IWRM understanding, proposed by investigators, that symptoms 
arose in different parts of the system for different reasons.  
 
Investigators developed a hydrological model and monitoring programmes that 
suggested multiple causes of the changes in the Ruaha and wetland flow regimes.  In 
addition, by undertaking monthly measurements throughout the plains, investigators 
pinpointed where and when water losses were occurring.  These assessments 
challenged the original assumptions that the reduction in wetland size and flows in the 
Ruaha were mainly due to overgrazing and excessive consumption of water by 

 Annual 
Rainfall 
(mm) 

Nos. of 
zero 
flow 
days 

1987/88 858 0 
1988/89 598 0 
1989/90 631 0 
1990/91 577 15 
1991/92 599 21 
1992/93 663 12 
1993/94 868 27 
1994/95 565 43 
1995/96 792 71 
1996/97 444 98 
1997/98 756 22 
1998/99 477 0 
1999/00 187 33 
2000/01 365 21 
2001/02 643 37 
2002/03 353 53 
2003/04 477 45 
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livestock and a reduced ability of the wetland to act as a ‘sponge’, holding back water 
for later release into the Ruaha.  Surveys furthermore showed that maintaining a flow 
into the swamp was more important in generating an outflow from the swamp than 
any effect from over-grazing.  The studies also refuted the strongly-held beliefs that 
climate change and, in particular, deforestation were the causes of reduced baseflows 
of rivers flowing off the escarpment.   
 
Table 1: Viewpoints on hydrological changes in the Usangu Basin and Ruaha River 
 
Stakeholder Group Initial viewpoint mid 90's of the 

causes of the drying up of the 
Ruaha 

Probable predominant viewpoint 
2003 

General viewpoint on 
all symptoms seen 

Shrinking wetland, drying river 
and low reservoir levels were all 
closely related. 

Shrinking wetland, drying river 
and low reservoir levels separated 
from each other.  

Investigators 
(SMUWC)/ 
RIPARWIN 

Various hypotheses were tested:  
Combination of cattle, 
deforestation, climate change, 
irrigation abstraction of water, total 
flows into Mtera/Kidatu 

Dry season abstraction and 
environmental losses lead to 
Ruaha River flows ceasing. 
Miscalculation of draw-down of 
stored water lead to low reservoir 
levels. 

Ministry of 
Agriculture  

Inefficient smallholder schemes 
requiring funding for improvement 
programmes that improved would 
allow more water to flow 
downstream 

Smallholders closely compete over 
water and therefore are quite 
efficient in their management. 

Ministry of Natural 
Resources 

Cattle and overgrazing are 
degrading the wetland reducing its 
ability to hold and release water 
Deforestation in the upper 
catchment reducing base flows in 
rivers 

Cattle and overgrazing in the 
wetland remains the cause 
Deforestation remains a problem 
 

Ministry of Water  Inefficient smallholder schemes 
Deforestation in the upper 
catchment 

Inefficient smallholder irrigation 

Mbarali District Cattle and overgrazing in the 
wetland 
Deforestation in the upper 
catchment 

Cattle and overgrazing in the 
wetland 
Deforestation still the cause 

Friends of Ruaha and 
WWF 

Large-scale irrigation schemes are 
abstracting water during dry season 
Damaged wetland from 
overgrazing 

Dry season abstraction into all 
irrigation schemes. Damaged 
wetland.  

Electricity Supply 
Company 

Scale and inefficiency of irrigation 
leads to lack of water for power 
generation 

Scale and inefficiency of irrigation 
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The study also showed the probable cause of the power cuts in the hydropower plants 
was not water shortages in the Upper Ruaha, as argued by some.  The hydrological 
analyses showed that irrigation in Usangu takes around 25-35% of Great Ruaha, itself 
a small proportion only of the inflows into those hydropower plants.  On the contrary, 
there is evidence that mismanagement of the reservoirs’ releases to maximise 
electricity generation caused a draining of the storage from which it became difficult 
to recover during a series of dry years.  
 
The analysis also showed how flows into the wetland were highly sensitive to 
abstraction during the dry season when river flows naturally diminish.  Thus the 
perceived drying up of the Ruaha River was mainly a dry season phenomenon and a 
result of the use of water for domestic purposes and wetting of rice fields being 
extended into the dry season. 
 
Yet, powerful downstream stakeholders contested these results in order to protect and 
even expand their existing land and water use and practices, blaming poor farmers 
upstream in the basin of overuse, thereby expecting them to release water.  The 
electricity supply corporation continued to maintain that upstream irrigation reduces 
water inflows.  Similarly, the local district council continued to seek the removal of 
vulnerable fisherpeople and pastoralists whose livelihoods depend on the wetland, 
arguing that they degraded the wetland by overstocking (this is contested by the 
SMUWC studies).   
 
In summary, as Table 1 shows, success in arriving at a consensus on the causes of 
hydrological change was limited.  Most stakeholder groups held on to viewpoints that 
were developed during the early nineties.  However, awareness of alternative 
viewpoints has increased to the extent that debates about suitable ways forward are 
now discernible.   
 
 
Science and policy – tentative lessons from Usangu 

The need for large-scale, long-term interdisciplinary research 
Long-term, large-scale, interdisciplinary science with key stakeholders helps identify 
complex factors underlying environmental and hydrological change.  Three aspects of 
research are listed here:  
 
• More detailed hydrological studies are required in Ruaha, particularly covering 

three or more dry seasons - the critical period of the year best studied to isolate 
with sufficient certainty the important drivers of hydrological and environmental 
change.   

 
• Analysis of irrigation management is complicated but necessary if water savings 

are to be delivered to ‘more needy’ non-agricultural sectors. However, the 
performance of irrigation in Usangu may already be high, and savings unlikely to 
be forthcoming. 
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• Hydrological and irrigation research should be complemented by participatory 

socio-economic research on the role of water in people’s livelihoods, and on 
formal and informal water management institutions (see River Basin Game).  A 
close examination of the local arrangements for water allocation between farmers 
could re-orient current policy of basin-level water management away from formal 
water rights. 

 

Understanding the role of powerful elites  
Local, regional and national elites retain great influence, in spite of increased 
emphasis on local level and user decision-making.  For example, it is clear that the 
statement by the Tanzanian Prime Minister in 2001 to the Rio+10 Summit in London 
that the Ruaha should return to year-round flow by 2010 ensured a surprising level of 
support to new initiatives to send more water downstream.  
 
Similarly, official recognition of the Usangu Game Reserve justifies District officers 
in forcibly removing vulnerable fisherpeople and pastoralists from the swamp.  The 
Ministry of Natural Resources implemented this legislation.  This allows Reserve 
Officers to pursue measures in ways that probably would not have been sanctioned by 
the Ministry of Water.  Equally, it has proved difficult to communicate fully with 
electricity corporation officials in ways that might promote a more open 
understanding of why Mtera/Kidatu reservoirs became exposed to shortfalls of 
recharging inflows.   
 

The need for local water development solutions in managing basin-level water 
scarcity 
In Usangu, water resources are still available for development as long as attention is 
paid to local needs.  Locally available water resources, such as boreholes or stock 
dams in the Ruaha National Park or better water management of reservoirs can solve 
downstream water scarcity.  Even in the Usangu Plains, water scarcity during the dry 
season does not preclude further expansion of water use for irrigation during the wet 
season. The construction of more storage or groundwater development could mitigate 
dry-season water scarcity especially for domestic users.  From a livelihoods 
perspective, such local water development is a more desirable solution than the 
originally proposed re-allocation of water from poor to powerful water users. 
 
 
Conclusions 
 
This study demonstrates how scientists can carry out action research in integrated 
water resources to influence policy. Such work is necessary because of the great many 
alternative viewpoints held by different stakeholders – an observation predicted by 
‘political ecology’.  Action research involves conducting studies and assessments; 
advising on the research framework to encompass scale-related issues; and revising 
research questions in the light of new knowledge. Policy work involves; identifying 
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key influential stakeholders; assisting policy-makers in framing appropriate policy 
aims; recommending policy advice; promoting policy reform; and managing policy 
reception, demand and uptake using high level advisers.  
 
The applicability of these lessons to other river basins depends on the socio-
economics, institutions dealing with, and hydrology and environmental configuration 
of rivers within in those basins. These lessons might apply to other Sub-Saharan rivers 
with comparable characteristics, such as a contrasting wet and dry season hydrology.  
Internationally, cases with contested hydrological interpretations and those requiring 
inter-disciplinary, multi-faceted solutions could draw on the lessons outlined here. 
 
Bruce Lankford is Senior Lecturer in Natural Resources and Head of School, while 
Chris Hakes is a Master’s postgraduate, School of Development Studies, University of 
East Anglia 

 
Useful Websites 
http://www.iwmi.cgiar.org/africa/files/riparwin/05/Riparwin.htm  
 
http://www.research4development.info/caseStudies.asp?ArticleID=103 
 
http://www1.uea.ac.uk/cm/home/schools/ssf/dev/people/academic/Lankford  
 
Key points 
 

1. Hydrological change of river flows can be due to deforestation or over-grazing 
(both via soil compaction), climate change or increases in irrigated area.  
Deciding which theory is correct or not correct requires good field research.  

2. ‘Political ecology’ informs us that despite what good scientific research 
discovers, interest groups can continue to hold different and opposing views 
and that these beliefs, rather than science, may influence policy.  

3. To help resolve conflicts over water, scientists need an understanding of 
political ecology, and to work with both communities and policy-makers over 
the long term to make progress. 

4. Integrated water resources management is helpful in such cases, noting that 
science and society understands that water has many users and uses and is 
complex to manage.  

 
Points for further discussion 
 

1. What management interventions or policies could be used to improve 
downstream flows?  

2. Why should local communities be closely involved in water management 
policy?  

3. Why do different stakeholders hold such varying views about the causes of 
hydrological change?  What purpose does that serve?  

4. What is multi or interdisciplinary science and why is it useful in this case 
study, and other similar cases? 
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Text Boxes: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Resource Users 
Six main water resource users from upstream to downstream are:  
 
1. Rain-fed farmers and domestic water users in the high catchment 
2. Irrigators in the plains at the base of the escarpment  
3. Domestic users in the plains 
4. Pastoralists and fisherpeople in the central wetland  
5. Wildlife and tourists to the Ruaha National Park  
6. Mtera/Kitadu hydropower stations of the Tanzania Electricity Supply 

Corporation  

2. River Basin Game 
The River Basin Game (RBG) is a role-playing board game to resolve conflicts 
over water. The river basin game is a physical representation of a catchment (or 
small river basin) with a gradient and glass marbles to show upstream-downstream 
flow of water.  Upstream abstractors/users of water are favoured over downstream 
abstractors and users of water. This difference often gives rise to inequality in 
water access for rural people—which can result in conflict. The game allows local 
users to reflect on the distribution of water in various situations and to strategize 
accordingly by taking up roles (upstream and downstream abstractors). The game 
then asks players to act co-operatively, and in doing so, generates discussion on 
ways to manage water. 
 
Two kinds of impacts of the game occur: technical and social. Technical outcomes 
are: improved management of water resources and a switch to other crops. Social 
outcomes include improved insight by players into the problems of partitioning 
water resources equitably and, hence, improvements in the relationships between 
upstream and downstream users. Consensus building is encouraged by the game, 
particularly on agreements to share water. The game helps the different 
organizations working in a basin to work together. 
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3.  Integrated Water Resources Management 
Integrated Water Resources Management (IWRM) is a participatory planning 
and implementation process, based on informed science, that brings stakeholders 
together to determine how to meet society’s long-term needs for water and 
coastal resources while maintaining essential ecological services and economic 
benefits. IWRM helps to protect the world’s environment, foster economic 
growth and sustainable agricultural development, promote democratic 
participation in governance, and improve human health. Worldwide, water 
policy and management are beginning to reflect the fundamentally 
interconnected nature of hydrological resources, and IWRM is emerging as an 
accepted alternative to the sector-by-sector, top-down management style that has 
dominated in the past. (USAID website – www.usaid.gov) 
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4. Research by RIPARWIN 
RIPARWIN (Raising Irrigation Productivity and Releasing Water for 
Intersectoral Needs) was a five-year action-research project; conducted to 
investigate water management in a water stressed catchment. The main purpose 
of the study was to test the premise that, in a catchment in which agriculture is 
the principal anthropogenic use of freshwater, sufficient improvements in 
irrigation management could be found to provide adequate water for other 
sectors and downstream needs.     
 
The project comprised a multi-disciplinary study, investigating technical, 
economic, institutional and social aspects of water use and management in the 
Great Ruaha River. The key questions that the research aimed to answer were:  
 
• What flow is required downstream of the wetland and how much water 

needs to flow into the wetland to maintain this flow?  
• Is local irrigation efficiency an important factor and could it be improved to 

liberate sufficient water for downstream uses? 
• What role should economic valuation of different water uses play in 

determining water allocation in the catchment?   
• Is the recently introduced formal water rights and fees system an effective 

mechanism for water management?  
• How are different types of decision support system best used to improve 

water management and the decision-making process? 


