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Wherever a major river, lake, or aquifer system is shared by two or more sovereign nations, the shared

(international) waters become vulnerable to indiscriminate exploitation and degradation. In a situation

of rising populations and increasing urbanization, industrialization, and environmental degradation,

nations sharing the water resources also become vulnerable to conflict. These vulnerabilities are

made more acute by climate variations and variations in precipitation. Yet, historical evidence from

around the world has also shown that faced with rising water scarcity for multiple societal and

environmental needs, and recognising the vulnerability of their shared water resources, nations are

compelled, often reluctantly, to seek cooperative and resilient ways to develop, manage, and use their

shared water resources. This hydropolitical vulnerability and resilience along international waters is a

subject area that has increasingly become a critical arena of systematic enquiry requiring the

development of comparable databases and analyses among the different regions of the world.

Africa is unique among the developing world-regions in that all major rivers and freshwater

lakes and aquifers on the continent are shared by two or more countries, and each country in the

continent shares one or more freshwater bodies with its neighbours, sometimes hostile neighbours.

The diversity of political, social, and economic structures and organizations among the African

countries, and the highly varied spatial and temporal precipitation and distribution of water in

the continent, make the hydropolitical climate in Africa very complex and vulnerable. Colonial

legacies of arbitrarily demarcated national borders, leading to ethnically divided and contested living

spaces and natural resources, add further to the hydropolitical vulnerability in Africa. Often, a lack of

scientific assessments of vulnerabilities, weaknesses in the governance structures, and absence of the

required technical, human, and financial resources exacerbate the vulnerabilities along international

waters. Currently, with only 64% of Africa’s population having access to improved water supply, with

the coverage being as low as 50% in the rural areas, the region has the lowest proportional coverage

of any region of the world.

At the same time, Africa has the privilege of being the leading developing-world continent where

multiple region-wide and sub-regional entities now exist that work in coordination to guide and

support the efforts of nations to seek and develop cooperative ways of developing, managing, and

sharing the multiple-use potential of their shared water resources. Multiple efforts by such entities as

the African Union (AU), New Partnership for Africa’s Development (NEPAD) and the African Minister’s

Council on Water (AMCOW), as well as many other regional, sub-regional and local bodies, often

supported by the international community, have been and are continuing to ensure that bilateral and

multilateral water-related agreements are developed, ratified, and implemented in all the shared

water basins in Africa. This hydropolitical resilience along the international waters in Africa needs to

be highlighted and systematically presented to support informed policy-making and promote

emulations of similar efforts in other regions globally.

PREFACE



xii

Guided by the targets for safe water supply and improved sanitation (MDG 7 and Target 10) set by

the Millenium Summit and the World Summit on Sustainable Development, UNEP’s present and future

commitments and activities relating to freshwater are embodied in the UNEP Water Policy and Strategy,

including the work on transboundary water resources, and it comprises three main components:

assessment, management, and coordination. This report, the first in a series of assessment reports

on hydropolitical vulnerability and resilience along international waters in different geographic

regions of the world, presents a comprehensive assessment of the hydropolitical vulnerability of

Africa’s international waters.  It also presents concrete and comprehensive data on the cooperative

agreements, in-place and being developed, in the major water basins in the continent to deal with

the hydropolitical vulnerabilities and to develop sustainable resilience and informed policies at the

regional, sub-regional, and national levels.

KLAUS TOEPFER

United Nations Under-Secretary General

and Executive Director, United Nations Environment Programme



  xiii

At a meeting in Abuja, Nigeria in April 2002, the African Ministers’ responsible for water adopted the

“Abuja Ministerial Declaration on Water — a key to sustainable development in Africa.” The declaration

marked the launching of the African Ministers’ Council on Water (AMCOW), a major step forward in

forging region-wide collective action for sustainable development in the continent. AMCOW’s mission

is to provide political leadership, policy direction and advocacy for the protection, management, and

wise utilization of all of Africa’s water resources for sustainable social, economic, and environmental

development, and for the maintenance of the integrity of Africa’s ecosystems in furtherance of the

vision and goals of the African Union (AU) and the New Partnership for Africa’s Development (NEPAD).

Under the auspices of AMCOW, the Pan-African Implementation and Partnership Conference

(Addis Ababa, 8-12 December 2003) aimed to address the implications of the outcomes of the World

Summit on Sustainable Development on regional water initiatives, as well as the region’s role in the

implementation of the Summit’s outcomes. Most importantly, the conference provided a platform for

all African countries, the international community, UN agencies and development cooperation

partners to reaffirm their commitment to solve Africa’s water crises. Since the conference, renewed

and concerted region-wide efforts have been directed at meeting the water policy challenges

identified by the African countries themselves. These include:

• A higher level of political commitment expressed through appropriate policies and instruments;

• Greater attention being paid to improving and expanding the knowledge base on water resources,

protecting ecosystems, providing equitable sharing of water among competing sectors; and

• Taking stock of the hydropolitical vulnerabilities and resilience along the region’s international

waters.

It is in this context that I, as President of AMCOW, welcome this new publication, Hydropolitical

Vulnerability and Resilience along International Waters: Africa, being released by the United Nations

Environment Programme (UNEP) as part of its contribution to the observance of the International

Decade for Action: Water for Life. The close collaboration between AMCOW, UN agencies,

particularly UN Water: Africa, of which UNEP is an active member, and the international community

has already generated increased awareness of the vulnerabilities affecting our continent’s shared water

resources, as well as the resilience clearly demonstrated by collective action at all levels — national,

sub-regional, and regional — to confront the challenges. This publication, the first in a series on the

water-related vulnerabilities and resilience in the developing and developed world regions, should

inspire the needed intergovernmental dialogues and collective actions to halt and reverse the water

crises facing our world.

MRS. MARIA MUTAGAMBA

President, African Ministers’ Council on Water (AMCOW)

and Minister of State for Water Resources, Uganda

FOREWORD
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CHAPTER 1. HYDROPOLITICAL

VULNERABILITY AND RESILIENCE:

SERIES INTRODUCTION

Aaron T. Wolf

Water management is, by definition, conflict management. Postel (1999) describes the

roots of the problem: Water, unlike other scarce, consumable resources, is used to fuel

all facets of society, from biologies to economies to aesthetics and spiritual practice.

Moreover, it fluctuates wildly in space and time, its management is usually fragmented,

and it is often subject to vague, arcane, and/or contradictory legal principles. There is

no such thing as managing water for a single purpose — all water management is multi-objective

and based on navigating competing interests. Within a nation these interests include domestic users,

agriculturalists, hydropower generators, recreators, and environmentalists — any two of which are

regularly at odds — and the chances of finding mutually acceptable solutions drop exponentially as

more stakeholders are involved. Add international boundaries, and the chances decrease exponen-

tially yet again (Elhance 1999).

Surface and groundwater that cross international boundaries present increased challenges to

regional stability because hydrologic needs can often be overwhelmed by political considerations.

While the potential for paralyzing disputes is especially high in these basins, history shows that water

can catalyze dialogue and cooperation, even between especially contentious riparians. There are 263

rivers around the world that cross the boundaries of two or more nations, and untold number of

international groundwater aquifers. The catchment areas that contribute to these rivers comprise

approximately 47% of the land surface of the earth, include 40% of the world’s population, and

contribute almost 80% of freshwater flow (Wolf et al. 1999).

Sixty-three of these international river basins are in Africa, and their basins comprise 64% of the

continent’s surface. Most of these rivers are shared by two to four countries, although some are

shared by many more: Congo and Niger (11 countries), Nile (10), and Lake Chad (8).

Within each international basin, allocations from environmental, domestic, and economic users

increase annually, while the amount of freshwater in the world remains roughly the same as it has

been throughout history. Given the scope of the problems and the resources available to address

them, avoiding water conflict is vital. Conflict is expensive, disruptive, and interferes with efforts to

relieve human suffering, reduce environmental degradation, and achieve economic growth. Develop-

ing the capacity to monitor, predict, and preempt transboundary water conflicts, particularly in devel-

oping countries, is key to promoting human and environmental security in international river basins,

regardless of the scale at which they occur.

1.1 HYDROPOLITICAL VULNERABILITY AND RESILIENCE

In general, concepts of “resilience” and “vulnerability” as related to water resources are often as-

sessed within the framework of “sustainability” (Blaikie et al. 1994), and relate to the ability of bio-

physical systems to adapt to change (e.g., Gunderson and Pritchard 2002). As the sustainability
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Figure 1.1 International river basins in Africa.
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Figure 1.2 International river basins and countries, territories, and areas of Africa.
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discourse has broadened to include human

systems in recent years, so too has work been

increasingly geared towards identifying indicators

of resilience and vulnerability within this broader

context (e.g., Bolte et al. 2004; Lonergan et al.

2000; Turner 2003). In parallel, dialogue on

“security” has migrated from traditional issues of

war and peace toward also beginning to incor-

porate the human-environment relationship in the

relatively new field of “environmental security”

(see UNEP 2004; Vogel and O’Brien 2004).

The term “hydropolitics” (coined by Water-

bury 1979) came about as the potential for

conflict and violence to erupt over international

waters began to receive substantial new attention.

Hydropolitics relates to the ability of geopolitical

institutions to manage shared water resources in

a politically sustainable manner, i.e., without

tensions or conflict between political entities.

“Hydropolitical resilience,” then, is defined as the

complex human-environmental system’s ability to

adapt to permutations and change within these

systems; “hydropolitical vulnerability” is defined

by the risk of political dispute over shared water

systems. Wolf et al. (2003) suggested the follow-

ing relationship between change, institutions, and

hydropolitical vulnerability: “The likelihood of

conflict rises as the rate of change within the

basin exceeds the institutional capacity to absorb

that change.”

This suggests that there are two sides to the

dispute setting: the rate of change in the system

and the institutional capacity. In general, most of

the parameters regularly identified as indicators

of water conflict are actually only weakly linked to

dispute. Institutional capacity within a basin,

however, whether defined as water management

bodies or treaties, or generally positive interna-

tional relations, is as important, if not more so,

than the physical aspects of a system. It turns out,

then, that very rapid changes, either on the

institutional side or in the physical system, that

outpace the institutional capacity to absorb those

changes, are at the root of most water conflict.

For example, the rapid institutional change in

“internationalized” basins, i.e., basins that

include the management structures of newly

independent States, has resulted in disputes in

areas formerly under British administration (e.g.,

the Nile, Jordan, Tigris-Euphrates, Indus, and

Ganges-Brahmaputra), as well as in the former

Soviet Union (e.g., the Aral tributaries and the

Kura-Araks). On the physical side, rapid change

most outpaces institutional capacity in basins that

Angels' Flight over Victoria Falls, Zambezi River. Photo credit: Kenneth M. Gale, www.forestryimages.org.
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include unilateral development projects and the

absence of cooperative regimes, such as treaties,

River Basin Organizations (RBOs), or technical

working groups, or when relations are especially

tenuous over other issues (Wolf et al. 2003).

The general assumption of this series, then,

which will be explored in each regional study, is

that rapid change tends to indicate vulnerability

while institutional capacity tends to indicate

resilience, and that the two sides must be as-

sessed in conjunction with each other for a more

accurate gauge of hydropolitical sustainability.

Building on these relationships, the characteristics

of a basin that would tend to enhance resilience

to change include:

• international agreements and

institutions, such as RBOs

• a history of collaborative projects

• generally positive political relations

• higher levels of economic

development.

In contrast, facets that would tend towards

vulnerability would include:

• rapid environmental change

• rapid population growth or

asymmetric economic growth

• major unilateral development

projects

• the absence of institutional

capacity

• generally hostile relations

• natural climatic variability —

naturally variable rainfall patterns

with frequent periods of floods and

drought.

1.2 WATER AND SECURITY

Water disputes revolve around one or more of

three issues: quantity, quality, and timing. The

dynamics of those three issues play out very

differently within various scales related to water

and security, whether internationally,

intranationally, or regionally and indirectly.

Each setting might be characterized as follows

(for examples, see Table 1.1):

1. International waters: very little violence,

but long processes from tension to

cooperation, resulting in exacerbated

political relations, inefficient water man-

agement, and ecosystem neglect; long,

rich record of conflict resolution and

development of resilient institutions;

institutional capacity is at the heart of

whether environmental stresses lead to

conflict or cooperation.

2. Intranational waters (between sub-national

political units, including states/provinces,

ethnic/religious groups, and/or economic

sectors): violence potential higher than in

international setting; rationale for interna-

tional involvement more difficult, given

greater issues of national sovereignty.

3. Regional instability (indirect)/political

dynamics of loss of irrigation water:

potential for politically destabilizing pro-

cesses of mass migrations to cities and/or

neighboring countries when water supplies

for broadly irrigated regions are threatened

due to drop in quantity (including lowering

of groundwater levels) or quality; issues of

poverty alleviation and distribution of

wealth are tied directly to amelioration of

security concerns.

1.2.1 International Waters

Water is a unique and vital resource for which

there is no substitute. It ignores political bound-

aries, fluctuates in both space and time, and has

multiple and conflicting demands on its use —

problems compounded in the international realm

by the fact that the international law that governs

it is poorly developed, contradictory, and unen-

forceable. It is no wonder, then, that water is

perpetually suspect — not only as a cause of

historic armed conflict, but as the resource that

will bring combatants to the battlefield in the 21

st

Century. What is the likelihood that “the wars of

the next century will be about water,” as some

have predicted?

1

1. World Bank Vice President Ismail Serageldin, quoted in the

New York Times, 10 August 1995. His statement is probably most

often quoted. For fear of water wars, see Joyce R. Starr, “Water

Wars,” Foreign Policy (Spring 1991): 17–36; and John Bulloch and

Adel Darwish, Water Wars: Coming Conflicts in the Middle East

(London: Victor Gollancz, 1993).
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TABLE 1.1 SELECTED EXAMPLES OF WATER-RELATED DISPUTES

QUANTITY

Cauvery River, South Asia

The dispute on India’s Cauvery River sprang from the allocation of water between the
downstream state of Tamil Nadu, which had been using the river’s water for irrigation,
and upstream Karnataka, which wanted to increase irrigated agriculture. The parties did
not accept a tribunal’s adjudication of the water dispute, leading to violence and death
along the river.

Mekong Basin, Southeast Asia

Following construction of Thailand’s Pak Mun Dam, more than 25,000 people were
affected by drastic reductions in upstream fisheries and other livelihood problems. Affected
communities have struggled for reparations since the dam was completed in 1994.

Okavango-Makgadikgadi Basin, Southern Africa

In the Okavango-Makgadikgadi Basin, Botswana’s claims for water to sustain the delta
and its lucrative ecotourism industry contribute to a dispute with upstream Namibia, which
wants to pipe water from the Okavango River to supply its capital city with industrial and
drinking water.

QUALITY

Rhine River, Western Europe

Rotterdam’s harbor had to be dredged frequently to remove contaminated sludge
deposited by the Rhine River. The cost was enormous and consequently led to controversy
over compensation and responsibility among Rhine users. While in this case negotiations
led to a peaceful solution, in areas that lack the Rhine’s dispute resolution framework,
siltation problems could lead to upstream/downstream disputes.

QUANTITY AND QUALITY

Incomati River, Southern Africa

Dams and water transfers in the South African area of the Incomati River basin reduced
freshwater flows and increased salt levels in Mozambique’s Incomati estuary. This altered
the estuary’s ecosystem and led to the disappearance of salt-intolerant plants and animals
that are important for people’s livelihoods.

TIMING

Syr Dar’ya, Central Asia

Relations between Kazakhstan, Kyrgyzstan, and Uzbekistan—all riparians of the Syr
Dar’ya, a major tributary of the disappearing Aral Sea—exemplify the problems caused by
water flow timing. Under the Soviet Union’s central management, spring and summer
irrigation in downstream Uzbekistan and Kazakhstan balanced upstream Kyrgyzstan’s use
of hydropower to generate heat in the winter. But the parties are barely adhering to recent
agreements that exchange upstream flows of alternate heating sources (natural gas, coal,
and fuel oil) for downstream irrigation, sporadically breaching the agreements.

Sources: Wolf et al. 2005; Jägerskog 2003; Allan 2001; Elhance 1999; Bulloch and Darwish 1993; Starr 1991; Israeli-

Jordanian peace treaty (www.israel- mfa.gov.il/mfa/go.asp?MFAH00pa0); Israeli-Palestinian interim agreement

(www.mfa.gov.il/mfa/go.asp?MFAH00qd0#app-40, and www.nad-plo.org/fact/annex3.pdf).
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1.2.1.1 Examining the Record

In order to cut through the prevailing anecdotal

approach to the history of water conflicts,

researchers at Oregon State University (OSU)

undertook a three-year research project, which

attempted to compile a dataset of every reported

interaction between two or more nations, whether

conflictive or cooperative, that involved water as

a scarce and/or consumable resource or as a

quantity to be managed — i.e., where water was

the driver of the events,

2

 over the past 50 years

(Wolf et al. 2003). The study documented a total

of 1,831 interactions, both conflictive and

cooperative, between two or more nations over

water during the past 50 years, and found the

following:

First, despite the potential for dispute in

international basins, the record of acute conflict

over international water resources is historically

overwhelmed by the record of cooperation. The

last 50 years have seen only 37 acute disputes

(those involving violence); of those, 30 were

between Israel and one or another of its neigh-

bors, and the violence ended in 1970. Non-

Mideast cases accounted for only five acute

events, while, during the same period, 157

treaties were negotiated and signed. In fact, the

only “water war” between nations on record

occurred over 4,500 years ago between the

city-states of Lagash and Umma in the Tigris-

Euphrates basin (Wolf 1998). The total number of

water-related events between nations of any

magnitude are likewise weighted towards coop-

eration: 507 conflict-related events, versus 1,228

cooperative events, implying that violence over

water is neither strategically rational, hydro-

graphically effective, nor economically viable.

Second, despite the occasional fiery rhetoric

of politicians — perhaps aimed more often at

their own constituencies than at an enemy —

most actions taken over water are mild. Of all the

events, some 43% fell between mild verbal

support and mild verbal hostility. If the next level

on either side — official verbal support and

official verbal hostility — is added in, the share of

verbal events reaches 62% of the total. Thus

almost two-thirds of all events were only verbal

and more than two-thirds of those had no official

sanction  (Wolf 1998).

Distributing jerry cans for water storage, Sudan. Photo credit: C. Reintsma, USAID.

2. Excluded are events where water is incidental to the dispute, such

as those concerning fishing rights, access to ports, transportation, or

river boundaries. Also excluded are events where water is not the

driver, such as those where water is a tool, target, or victim of

armed conflict.
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Third, there were more issues of cooperation

than of conflict. The distribution of cooperative

events covered a broad spectrum, including water

quantity, quality, economic development, hydro-

power, and joint management. In contrast, almost

90% of the conflict-laden events related to

quantity and infrastructure. Furthermore, almost

all extensive military acts (the most extreme

cases of conflict) fell within these two categories

(Wolf 1998).

Fourth, despite the lack of violence, water

acted as both an irritant and a unifier. As an

irritant, water can make good relations bad and

bad relations worse. Despite the complexity,

however, international waters can act as a unifier

in basins with relatively strong institutions.

This historical record suggests that interna-

tional water disputes do get resolved, even

among enemies, and even as conflicts erupt over

other issues. Some of the world’s most vociferous

enemies have negotiated water agreements or

are in the process of doing so, and the institu-

tions they have created often prove to be resilient,

even when relations are strained.

The Mekong Committee, for example,

established by the governments of Cambodia,

Laos, Thailand, and Viet Nam as an intergovern-

mental agency in 1957, exchanged data and

information on water resources development

throughout the Viet Nam War. Israel and Jordan

have held secret “picnic table” talks on managing

the Jordan River since the unsuccessful Johnston

negotiations of 1953–1955, even though they

were technically at war from Israel’s indepen-

dence in 1948 until the 1994 treaty. The Indus

River Commission survived two major wars

between India and Pakistan. And all 10 Nile Basin

riparian countries are currently involved in senior

government-level negotiations to develop the

basin cooperatively, despite “water wars” rhetoric

between upstream and downstream states.

3

In Southern Africa, a number of river basin

agreements were signed in the 1970s and 1980s,

when the region was embroiled in a series of

local wars. Although complex to negotiate, the

agreements, once established, were one of the

rare arenas of peaceful cooperation between

3. Mekong Committee from Ti Le-Huu and Lien Nguyen-Duc,

Mekong Case Study, PCCP Series No. 10 (Paris, France: UNESCO-

IHP 2003); Indus River Commission from Aaron T. Wolf, “Water and

Human Security, ” AVISO Bulletin, Global Environmental Change

and Human Security Project, Canada (June 1999); and Nile Basin

talks from Alan Nicol, The Nile: Moving beyond Cooperation, PCCP

Series No. 16, (Paris, France: UNESCO-IHP 2003).

Fishing day, Niger. Photo credit: Marcia Macomber, OSU.
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countries. Now that the wars in the area have

ended, water cooperation is one of the founda-

tions for regional cooperation (Turton 2004).

Some have identified cooperation over water

resources as a particularly fruitful entry point for

building peace; however, it is unclear what condi-

tions are required for environmental cooperation to

play a major role (Conca and Dabelko 2002).

1.2.1.2 Tensions and Time Lags:

Causes for Concern

So if there is little violence between nations over

their shared waters, what’s the problem? Is water

actually a security concern at all? In fact, there

are a number of issues where water causes or

exacerbates tensions, and it is worth understand-

ing these processes to know both how complica-

tions arise and how they are eventually resolved.

The first complicating factor is the time lag

between when nations first start to impinge on

each other’s water planning and when agree-

ments are finally, arduously, reached. A general

pattern has emerged for international basins over

time. Riparians of an international basin imple-

ment water development projects unilaterally —

first on water within their own territory — in

attempts to avoid the political intricacies of the

shared resource. At some point, one of the

riparians, generally the regional power, will

implement a project that impacts at least one of

its neighbors. In the absence of relations or

institutions conducive to conflict resolution, the

project can become a flashpoint, heightening

tensions and regional instability, and requiring

years or, more commonly, decades, to resolve —

the Indus treaty took 10 years of negotiations, the

Ganges 30, and the Jordan 40 — and, all the

while, water quality and quantity degrades to

where the health of dependent populations and

ecosystems is damaged or destroyed. This problem

gets worse as the dispute gains in intensity; one

rarely hears talk about the ecosystems of the

lower Nile, the lower Jordan, or the tributaries of

the Aral Sea—they have effectively been written

off to the vagaries of human intractability. During

such periods of low-level tensions, threats and

disputes rage across boundaries with relations as

diverse as those between Indians and Pakistanis

and between Americans and Canadians. Water

was the last and most contentious issue resolved

in negotiations over a 1994 peace treaty between

Israel and Jordan, and was relegated to “final

status” negotiations — along with other of the

Dam construction for agriculture in a rural area, Sierra Leone. Photo credit: L. Lartigue, USAID.
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most difficult issues such as Jerusalem and

refugees — between Israel and the Palestinians.

The timing of water flow is also important;

thus, the operation of dams is also contested.

For example, upstream users might release water

from reservoirs in the winter for hydropower

production, while downstream users might need it

for irrigation in the summer. In addition, water

quantity and water flow patterns are crucial to

maintaining freshwater ecosystems that depend

on seasonal flooding. Freshwater ecosystems

perform a variety of ecological and economical

functions and often play an important role in

sustaining livelihoods, especially in developing

countries. As awareness of environmental issues

and the economic value of ecosystems increases,

claims for the environment’s water requirements

are growing. For example, in the Okavango

Basin, Botswana’s claims for water to sustain the

Okavango Delta and its lucrative ecotourism

industry have contributed to a dispute with

upstream Namibia, which wants to use some of

the water passing through the Caprivi Strip on its

way to the delta for irrigation.

Water quality problems include excessive

levels of salt, nutrients, or suspended solids. Salt

intrusion can be caused by groundwater overuse

or insufficient freshwater flows into estuaries. For

example, dams in the South African part of the

Incomati River basin reduced freshwater flows into

the Incomati estuary in Mozambique and led to

increased salt levels. This altered the estuary’s

ecosystem and led to the disappearance of salt-

intolerant flora and fauna important for people’s

livelihoods (the links between loss of livelihoods

and the threat of conflict are described below).

The same exact situation exists on the border

between the United States and Mexico, where

high salinity problems have not only reduced

agricultural productivity, but have severely altered

ecosystems in the Colorado and Rio Grande

rivers and impacted marine flora and fauna in the

Gulfs of California and Mexico, where the

respective rivers terminate.

Excessive amounts of nutrients or suspended

solids can result from unsustainable agricultural

practices, eventually leading to erosion. Nutrients

and suspended solids pose a threat to freshwater

ecosystems and their use by downstream

riparians, as they can cause eutrophication and

siltation, respectively, which, in turn, can lead to

loss of fishing grounds or arable land. Suspended

solids can also cause the siltation of reservoirs

and harbors: for example, Rotterdam’s harbor had

 Hippos feeding, Botswana. Photo credit: Paul Bolstad, University of Minnesota, www.forestryimages.org.



Chapter 1. Series Introduction — 13

to be dredged frequently to remove contaminated

sludge deposited by the Rhine River. The cost was

enormous, and consequently led to conflict over

compensation and responsibility among the

river’s users. Although negotiations led to a

peaceful solution in this case, without such a

framework for dispute resolution, siltation

problems can lead to upstream/downstream

disputes such as those in the Lempa River basin

in Central America (Lopez 2004).

1.2.1.3 Institutional Capacity:

The Heart of Conflict Management

Most authors who write about hydropolitics,

and especially those who explicitly address the

issue of water conflicts, hold to the common

assumption that it is the scarcity of such a

critical resource that drives people to conflict. It

feels intuitive—the less there is of something,

especially something as important as water, the

more dearly it is held and the more likely people

are to fight over it.

The three-year OSU study worked to tease

out just what the indicators of conflict are. A 100-

layer Geographic Information System (GIS) was

compiled—a spatial database of all the

parameters that might prove part of the conflict/

cooperation story, including physical (e.g., runoff,

droughts), socioeconomic (e.g., GDP, rural/urban

populations), and geopolitical (e,g., government

type, votes on water-related UN resolutions)

parameters. With this GIS in place, a statistical

snapshot was developed of each setting for each

of the events over the last 50 years of conflict or

cooperation.

The results were surprising, and often

counterintuitive. None of the physical parameters

was statistically significant — arid climates were

no more conflictive than humid climates, and

international cooperation actually increased

during droughts. In fact, when the numbers were

run, almost no single variable proved causal —

democracies were as conflictive as autocracies,

rich countries as poor countries, densely popu-

lated countries as sparsely populated ones, and

large countries the same as small countries.

It was close reflection of aridity that finally

put researchers on the right track: institutional

capacity was the key. Naturally arid countries were

cooperative: if one lives in a water-scarce envi-

ronment, one develops institutional strategies for

adapting to that environment. Once institutions —

Dam catchment in Ethiopia, where rapid siltation threatens municipal drinking water supplies. Photo credit: Badege Bishaw, OSU.
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whether defined by formal treaties, informal

working groups, or generally warm relations —

and their relationship to the physical environment

became the focus, researchers began to get a

clear picture of the settings most conducive to

political tensions in international waterways. We

found that the likelihood of conflict increases

significantly whenever two factors come into play.

The first is that some large or rapid change

occurs in the basin’s physical setting — typically

the construction of a dam, river diversion, or

irrigation scheme — or in its political setting,

especially the breakup of a nation that results in

new international rivers. The second factor is that

existing institutions are unable to absorb and

effectively manage that change. This is typically

the case when there is no treaty spelling out each

nation’s rights and responsibilities with regard to

the shared river, nor any implicit agreements or

cooperative arrangements. Even the existence of

technical working groups can provide some

capability to manage contentious issues, as they

have in the Middle East.

The overarching lesson of the study is that

unilateral actions to construct a dam or river

diversion in the absence of a treaty or institutional

mechanism that safeguards the interests of other

countries in the basin is highly destabilizing to a

region, often spurring decades of hostility before

cooperation is pursued. In other words, the red

flag for water-related tension between countries is

not water stress per se, as it is within countries, but

rather the unilateral exercise of domination of an

international river, usually by a regional power.

In the Jordan River Basin, for example,

violence broke out in the mid-1960s over an

“all-Arab” plan to divert the river’s headwaters

(itself a pre-emptive move to thwart Israel’s

intention to siphon water from the Sea of Galilee).

Israel and Syria sporadically exchanged fire

between March 1965 and July 1966. Water-

related tensions in the basin persisted for decades

and only recently have begun to dissipate.

A similar sequence of events transpired in

the Nile basin, which is shared by 10 countries —

of which Egypt is last in line. In the late 1950s,

hostilities broke out between Egypt and Sudan

over Egypt’s planned construction of the High

Dam at Aswan. The signing of a treaty between

the two countries in 1959 defused tensions

before the dam was built. But no water-sharing

agreement exists between Egypt and Ethiopia,

where some 55% of the Nile’s flow originates,

and a war of words has raged between these two

As countries on the continent industrialize so do the risks associated with pollution increase. Paper and pulp mill in Mpumalanga province,

South Africa, Incomati River basin. Photo credit: Anton Earle.
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nations for decades. As in the case of the Jordan,

in recent years the Nile nations have begun to

work cooperatively toward a solution thanks in

part to unofficial dialogues among scientists and

technical specialists that have been held since the

early 1990s, and more recently a ministerial-level

“Nile Basin Initiative” facilitated by the United

Nations and the World Bank.

1.2.2 Intranational Waters

The second set of security issues occur at the sub-

national level. Much literature on transboundary

waters treats political entities as homogeneous

monoliths: “Canada feels . . .” or “Jordan wants.”

Analysts are only recently highlighting the pitfalls

of this approach, often by showing how different

subsets of actors relate very different “meanings”

to water. Rather than being simply another

environmental input, water is regularly treated as

a security issue, a gift of nature, or a focal point

for local society. Disputes, therefore, need to be

understood as more than “simply” over a quantity

of a resource, but also over conflicting attitudes,

meanings, and contexts. Throughout the world,

local water issues revolve around core values that

often date back generations. Irrigators, indig-

enous populations, and environmentalists, for

example, can see water as tied to their very ways

of life, and increasingly threatened by newer uses

for cities and hydropower. Moreover, the local

setting strongly influences international dynamics

and vice versa.

If there is a history of water-related violence,

and there is, it is a history of incidents at the sub-

national level, generally between tribes, water-use

sectors, or states/provinces. In fact, the recent

research at OSU suggests that, as the scale drops,

the likelihood and intensity of violence rises.

4

There are many examples of internal water

conflicts ranging from interstate violence and

death along the Cauvery River in India, to the

USA, where California farmers blew up a pipeline

meant for Los Angeles, to inter-tribal bloodshed

between Maasai herdsmen and Kikuyu farmers in

Kenya. The inland, desert state of Arizona in the

USA even commissioned a navy (made up of one

ferryboat) and sent its state militia to stop a dam

and diversion on the Colorado River in 1934.

Another contentious issue is water quality,

which is also closely linked to water quantity.

Decreasing water quality can render it inappro-

priate for some uses, thereby aggravating its

4. Giordano et al. 2002.

Niger River in Niger; dugout canoes filled with squashes. Photo credit: William M. Ciesla, Forest Health Management International,

www.forestryimages.org
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scarcity. In turn, decreasing water quantity

concentrates pollution, while excessive water

quantity, such as flooding, can lead to contami-

nation by sewage. Low water quality can pose

serious threats to human and environmental

health. Water quality degradation is often a

source of dispute between those who cause

degradation and the groups affected by it. As

pollution increasingly impacts upon livelihoods

and the environment, water quality issues can

lead to public protests.

One of the main causes of declining water

quality is pollution, e.g., through industrial and

domestic wastewater or agricultural pesticides. In

Tajikistan, for example, where environmental

stress has been linked to civil war (1992–1997),

high levels of water pollution have been identi-

fied as one of the key environmental issues

threatening human development and security.

Water pollution from the tanning industry in the

Palar Basin of the Indian state of Tamil Nadu

makes the water within the basin unfit for irriga-

tion and consumption. The pollution contributed

to an acute drinking water crisis, which led to

protests by the local community and activist organi-

zations, as well as to disputes and court cases

between tanners and farmers (Carius et al.  2003).

1.3 REGIONAL INSTABILITY:

POLITICAL DYNAMICS OF LOSS

OF IRRIGATION WATER

As water quality degrades—or quantity dimin-

ishes—over time, the effect on the stability of a

region can be unsettling. For example, for 30

years the Gaza Strip was under Israeli occupa-

tion. Water quality deteriorated steadily, saltwater

intrusion degraded local wells, and water-related

diseases took a rising toll on the people living

there. In 1987, the intifada, or Palestinian

Washing day in the town of Menongue on the Cuebe River, southern Angola. Photo credit: Anthony Turton.

Modern pipeline system for irrigation in an oasis in the Draa Valley,

Morocco. Photo credit: Daniel Malzbender.
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uprising, broke out in the Gaza Strip, and quickly

spread throughout the West Bank. Was water

quality the cause? It would be simplistic to claim

direct causality. Was it an irritant exacerbating an

already tenuous situation? Undoubtedly.

An examination of relations between India

and Bangladesh demonstrates that these internal

instabilities can be both caused and exacerbated

by international water disputes. In the 1960s,

India built a barrage at Farakka, diverting a

portion of the Ganges flow away from its course

into Bangladesh, in an effort to flush silt away

from Calcutta’s seaport, some 100 miles to the

south. In Bangladesh, the reduced upstream flow

resulted in a number of adverse effects: degraded

surface and groundwater, impeded navigation,

increased salinity, degraded fisheries, and endan-

gered water supplies and public health. Migration

from affected areas further compounded the

problem. Ironically, many of those displaced in

Bangladesh have found refuge in India.

Two-thirds of the world’s water use is for

agriculture so, when access to irrigation water is

threatened, one result can be movement of huge

populations of out-of-work, disgruntled men from

the country-side to the cities—an invariable

recipe for political instability. In pioneering work,

Sandra Postel identified those countries that rely

heavily on irrigation, and whose agricultural

Disaggregated decision-making often produces

divergent management approaches that serve

contradictory objectives and lead to competing

claims from different sectors. And such claims are

even more likely to contribute to disputes in

countries where there is no formal system of

water-use permits, or where enforcement and

monitoring are inadequate. Controversy also

often arises when management decisions are

formulated without sufficient participation by

local communities and water users, thus failing to

take into account local rights and practices.

Protests are especially likely when the public

suspects that water allocations are diverting

public resources for private gain or when water

use rights are assigned in a secretive and

possibly corrupt manner, as demonstrated by

the violent confrontations in 2000 following

the privatization of Cochabamba, Bolivia’s

water utility (Postel and Wolf  2001).

Finally, there is the human security issue of

water-related disease. It is estimated that between

5 and 10 million people die each year from

water-related diseases or inadequate sanitation.

More than half the people in the world lack

adequate sanitation. Eighty percent of disease in

the developing world is related to water (Gleick

1998). This is a crisis of epidemic proportions,

and the threats to human security are self-evident.

Washing dishes, Central African Republic. Photo credit: Jane McCauley Thomas, College of the Sequoias.

water supplies are

threatened either by a

decline in quality or

quantity. The list coin-

cides precisely with

regions of the world

community’s current

security concerns,

where instability can

have profound effects:

India, China,  Iran,

Pakistan, Uzbekistan,

Iraq, Bangladesh, and

Egypt (Postel and Wolf

2001).

Water management

in many countries is also

characterized by over-

lapping and competing

responsibilities among

government bodies.



Waiting for a delivery of water, Sudan. Photo credit: C. Reintsma, USAID.
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CHAPTER 2. HYDROPOLITICAL VULNERABILITY

AND RESILIENCE ALONG AFRICA’S INTERNATIONAL

WATERS

Anthony Turton, Anton Earle, Daniel Malzbender, and Peter J. Ashton

The growing literature on the politics of water resource management, or hydropolitics, has

generated many new ideas and management approaches. Unfortunately, much of this literature

has tended to emphasize the notion of water-related conflicts (Turton 2002). This has diverted

attention away from some of the more important political issues associated with water in areas

where disputes and conflicts are rare. Examples of these issues include our understanding of

power structures and institutions — how they develop, how they adapt to meet new challenges, and

how they impact decision making at different levels of society. Importantly, these political-level

interactions also take place within a legal framework — either internationally in a multilateral or a

bilateral context, or at a national or sub-national level.

The African continent has sixty-three international river basins that, collectively, cover 64% of

Africa’s surface area and contain over 90% of its surface water resources (Map 1a). Most of these rivers

are shared by two to four countries, although some are shared by many more: Congo and Niger (11

countries), Nile (10), Lake Chad and Zambezi (8). Apart from these large basins with their relatively

high annual flow volumes, there are also many smaller shared basins that contain highly variable

quantities of water. An unusual feature of African transboundary river systems is that several are

endoreic — they do not terminate in the ocean — but rather flow into a low lying inland area. These

endoreic systems typically occur in drier environments and provide critically important focus points for

human economic, cultural and social activities in the region. Good examples of such systems are

provided by the saline or alkaline basins of Lake Chad, Lake Natron, and Lake Turkana, and the

freshwater Okavango-Makgadikgadi and Cuvelai basins. While the volumes of water in these endoreic

river basins are seldom large, local residents rely so heavily on these resources that they become

disproportionately significant (see Marsh and Seely 1992 for more details of the Cuvelai basin case in

Namibia).

2.1 DRIVERS OF HYDROPOLITICAL VULNERABILITY IN AFRICA

The core assumption of this report is that two components determine the hydropolitical vulnerability in

a river basin or country, namely: the rate of change in the hydrological system, and the institutional

capacity to absorb and respond to that change. In this overview, we hypothesize that the risk of dispute

or conflict is minimized if the (institutional) capacity to absorb change can respond appropriately to

whatever change occurs. Therefore, an analysis of hydropolitical vulnerability in Africa must examine

both sides of the scale, i.e., the underlying hydrological factors that create or drive change and the

legal and institutional (social) responses to such change. On the African continent, three factors control

both human and hydropolitical vulnerability: climate, population dynamics, and socioeconomic

conditions. The relative influence of each of these highly variable factors depends on the geographic

location of the international basin in question.
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2.1.1 Climate

The African continent straddles the equator,

covering approximately equal latitudes to the

north and south. This, combined with its physical

geography results in a wide range of climates,

annual rainfall patterns and hydrologic relation-

ships among African riparian states (see Maps

1b, 2a). In the equatorial regions, rainfall is both

abundant and predictable. However, rainfall

volumes decline, and their timing and duration

become less predictable, the further one moves

north or south from the equator. Simultaneously,

rates of evapotranspiration increase as one

moves further away from the equator. As a result,

the continent is marked by enormous disparities

in water resource availability, both temporally and

spatially. The drier northern and southern parts of

the continent have few perennial rivers, and the

many ephemeral or episodic rivers, which flow

seasonally or for short periods after rainfall act as

linear oases. In contrast, the equatorial region of

Africa has many large perennial rivers that show

relatively little seasonal variation in flow.

Rainfall patterns across the African continent

are characterized by clear seasonal cycles each

year, superimposed on longer-term cycles of

‘wetter’ and ‘drier’ periods (Map 1b). The interac-

tions of these cycles give rise to periods of flood

and drought. Drought years and flood years

frequently follow directly upon one another, and

“average” rainfall is seldom recorded. The

extensive arid regions of the continent lose a large

proportion of the rainfall they receive, reducing

the proportion of rainfall that is converted to

runoff (Map 2a). In the driest regions of northern

and southern Africa, rainfall-to-runoff conversion

ratios are often less than 5%. The combined

effects of variations in rainfall and evapotranspi-

ration rates explain much of the variability in the

annual discharges of major river systems.

Many of the larger African international river

basins encompass both wetter and drier regions.

Here, the bulk of the water is generated in the

well watered portions of these basins, while the

drier portions contribute proportionately less

water. The hydropolitical consequences of this

situation are that countries positioned within the

lower reaches of such a basin are dependent on

water generated and released from upstream

riparian countries.

Over time, water resource managers have

built large storage dams and associated intra-

and Inter-Basin Transfer schemes (IBTs) to mitigate

the impact of natural climatic variability and

improve the security of water supplies. However,

while the construction of reservoirs and canals

may reduce the uncertainty of supply in one part

of the basin, they alter the hydrologic functions

Elephants, East Africa. Photo credit: G. Keith Douce, the University of Georgia, www.forestryimages.org.
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and the volume, quality, timing, and duration of

natural flow regimes in downstream reaches of

the donor and recipient systems. This is clearly

visible in southern Africa, where South Africa and

Zimbabwe have been ranked among the world’s

top 20 countries in numbers of large dams built

(Map 2b). Southern Africa also has several large

IBT schemes that take water from areas of relative

water abundance and deliver it to areas of

relative water scarcity (see Map 3a); more such

schemes are being evaluated for possible future

construction. Where these schemes occur within

international river basins, they place increased

pressure on the national water management

institutions in the region, necessitating coopera-

tion, data-sharing, and joint management

strategies. Additionally, these schemes have

important environmental, social, economic, and

cultural side effects on a wide range of stake-

holders. In many cases, the costs and benefits of

IBTs are spread unevenly among stakeholders.

The large-scale export of water from one country

may benefit its national GDP, but local communi-

ties in the “donor” basin seldom receive any

financial benefits from the scheme and, at a local

scale, may be worse off than before. One of the

largest (in terms of water volume) potential donor

basins in Africa is the Congo, which borders on

three important water-stressed basins: Lake Chad,

Zambezi, and Nile. Possible future IBTs from the

Congo to these basins have been proposed by

various state and non-state groups (see Heyns

2002 for some examples) and two of these

options are being evaluated at this time.

2.1.2 The Effect of Global

Climate Change on Africa

Any changes in temperature caused by Global

Climate Change (GCC) will influence the

vulnerabilities associated with Africa’s variable

climatic patterns and could also affect the

availability of groundwater resources. While the

likely effects of GCC can not yet be predicted

with accuracy, an increase in temperature could

lengthen and accentuate periods of drought in

some regions, while possibly increasing annual

rainfalls in others. According to the

Intergovernmental Panel on Climate Change

(IPCC) Third Assessment Report (IPCC 2001),

human activity is modifying the global climate.

Temperature rises in the range of 2º to 6ºC are

projected to occur during the next 100 years, and

these are expected to be accompanied by

changes in precipitation patterns, rises in sea-

level, and an increase in the frequency of

droughts and floods. While the exact nature of

the change is not known, there is wide

agreement about the likely general trends that

have been simulated by global climate models

Water hole for human and livestock use in dry riverbed, Kenya. Photo credit: David J. Moorhead, University of Georgia, www.forestryimages.org
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using a consistent set of emission scenarios based

on the latest IPCC social-economic scenarios:

• The historical climate record for

Africa shows warming of approximately

0.7°C over most of the continent during

the 20th Century, a decrease in rainfall

over large portions of the Sahel, and an

increase in rainfall in east central Africa

and parts of southern Africa (Hulme et

al. 2001).

• Climate change scenarios for Africa

(Biggs et al. 2004; Hulme et al. 2001)

suggest that future warming across Africa

could range from 0.2°C per decade (low

scenario) to more than 0.5°C per

decade (high scenario). This warming is

anticipated to be greatest over the

interior of semi-arid margins of the

Sahara and central Southern Africa.

• Although model results vary, there is

a wide consensus that East Africa will

receive increased rainfall while lower

rainfalls will occur in southwestern

Africa. Future changes in mean seasonal

rainfalls in Africa are less well defined.

Under the lowest warming scenario, few

areas experience changes in rainy

season totals (December – February or

June – August) that exceed natural

variability by 2050. The exceptions are

parts of equatorial East Africa, where

rainfall is likely to increase by 5%–20%

in December – February, and decrease

by between 5%–0% in June – August.

Under the most rapid global warming

scenario, increasing areas of Africa will

likely experience changes in summer or

winter rainfall that exceed the level of

natural variability. Large areas of

equatorial and East Africa could

experience increases in December –

February rainfall of 50%–100%, with

decreases in June – August over parts of

the Horn of Africa. There are some June

– August rainfall increases for the Sahel

region (Scholes and Biggs 2004).

Overall, climate change models, such as the

HADCM3, predict that large areas of southern

Africa will become drier by 2050 (see Map 3b).

At this time, the possible impacts of GCC on

groundwater resources are still speculative.

However, aquifers are recharged in a non-linear

fashion (Cave et al. 2003), with the rate of

recharge declining significantly when mean

annual rainfall drops below 200 mm. The re-

charge process is complex, depending on a

number of factors, including soil type and depth,

nature of the underlying geological formations,

type and integrity of land cover, and the duration

and intensity of the rainfall events. Nevertheless,

despite these uncertainties, increased air tem-

peratures would likely result in increased losses of

soil-water through evaporation; simultaneously,

Receding glaciers of Mount Kilimanjaro. Photo credit: David J. Moorhead, www.forestryimages.org.
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increased evaporation rates would likely lead to an

increase in precipitation, having an opposite effect.

The results of GCC are thus not predictable with

any degree of certainty (Bailey and Scholes 1999).

This is significant for groundwater dependent

ecosystems, and to communities that rely on

groundwater for their livelihoods. Interestingly, this

is less likely to have adverse effects on the already

dry Sahara, because it is underlain by a series of

deep confined aquifers that contain fossil water

dating back thousands of years. Instead, the impacts

will more likely be felt in the semi-arid south and

west of the continent (see Map 4a for the approxi-

mate contours of Africa’s international aquifers).

Victoria Falls, Zambezi River, during season low flow (August 1998). Photo credit: Peter J. Ashton.

 Aerial view, drought in southern Africa (Zambia), February 2003. Photo credit: F. Sands, USAID.
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2.1.3 Population Dynamics

High population growth rates, the prevalence of

disease, and an increasing trend of urbanization,

are key demographic factors that will play in-

creasingly important roles in future management

of the water resources in Africa’s international

river basins. African countries have the highest

fertility rates in the world, and although popula-

tion growth rates have slowed in the past decades,

population densities within several international

river basins are expected to double in the next 25

years (Map 5a). Conversely, continued high rates

of HIV/AIDS transmission in southern Africa, are

predicted to stabilize populations, or even cause

a slight decline in population numbers, during

the next ten to fifteen years, if an effective cure for

AIDS is not found. This could lead to a reduction

in water demand (see sidebar, p. 26). In Cairo

and other large cities, expanded city limits and

rapidly growing populations have created exten-

sive squatter settlements or slums that overwhelm

the abilities of water management institutions to

provide adequate water and sanitation infrastruc-

ture. In the future, such rapidly expanding cities

will continue to challenge the ability of national

and local governments; first, to provide access

Photo credits: Shops and homes (top), and lumberyard, Karen, Kenya. David J. Moorhead, the University of Georgia, www.forestryimages.org.
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and safe water to growing numbers of people,

and secondly, to treat water containing high

concentrations of pollutants that is ultimately

released into international waterways.

Pressures from population growth impact the

natural environment in several ways. Deforesta-

tion, pollution, and overgrazing of rangelands all

reduce both the quality and quantity of freshwater

resources (Map 5b). The high rates of population

growth in Central, East and West Africa (Table

2.1) lead to increased demands for water, which

in turn, intensifies the need for more water supply

infrastructure. However demographic changes

due to the HIV/AIDS epidemic pose a particular

challenge to institutional capacity. With the

exception of some countries in West and North

Africa, African HIV/AIDS prevalence rates are

higher than those experienced anywhere else in

the world. As a consequence, more than 70% of

all adults infected with HIV/AIDS live in Africa

(UNDP 2002). Despite increasing HIV/AIDS

prevalence rates in East and West Africa, the

southern African region has been hit hardest by

the pandemic, with seven countries of the region

now having adult HIV/AIDS prevalence rates of

over 10% (see Map 6a).

Photo credits: (top) roadside market, Tanzania. Kenneth M. Gale, www.forestryimages.org; Maasai herding goats near Amboseli National Park,

Kenya. Gerard D. Hertel, West Chester University, www.forestryimages.org.



26 — Hydropolitical Vulnerability and Resilience along International Waters: Africa

IMPACTS OF THE HIV/AIDS PANDEMIC ON

SOUTHERN AFRICAN WATER RESOURCES

While population growth rates in West and East Africa remain high despite the prevalence of HIV/AIDS, the
pandemic is predicted to slow, or even stop, population growth in southern Africa. Although this might ease per-
capita water stress levels for a while, it represents a major challenge for water management because of the
accompanying economic slow-down and loss of government revenue that could support water resource
management. It is difficult to predict the effect of possible behavior changes as a response to awareness
campaigns, or the increased availability of life-extending drugs that can reduce mortality rates. However, given
the limited availability of accurate, widespread surveillance data from southern Africa, it is difficult to forecast
population development and, subsequently, their water needs. The pandemic is already affecting agricultural
and industrial productivity in the region, thereby adding to the difficulties in estimating future water demand.
With the many uncertainties and complicating factors, there is a high risk that the construction of water supply
schemes will not be well matched to water needs. If mortality rates are overestimated, or slow down relatively
suddenly due to the improved availability of drugs, water supply schemes planned under the assumption of high
mortality rates might not provide sufficient water. In contrast, if mortality rates are underestimated, over-sized
water supply schemes will result in unnecessary expenditure (Ashton and Ramasar 2002). An example of this is
Rand Water, which supplies the greater Johannesburg metropolis in South Africa, where the impact of HIV/AIDS
has already reduced future demands for water (Turton et al. 2004; see Figure 2.1).

The effect of HIV/AIDS is most prevalent in the 15–49 year age group, which is also the most economically
active segment of the population. As a result, annual economic growth in the worst affected countries is
predicted to decline by 1%–2% points (UNDP 2002), while household income, particularly in poor households,
will be reduced. This, in turn, reduces public revenue streams. In Botswana, for example, it is estimated that the
government will lose 20% of its public revenue by 2010 because of HIV/AIDS (UNDP 2002). With a substantial
reduction in the ability of consumers to pay for services received, water supply agencies will find it increasingly
difficult to recover the expenses associated with providing water supplies (Ashton and Ramasar 2002).

The most significant effect of HIV/AIDS, from an institutional viewpoint, is the rapid loss of human resource
capacity. Institutional capacity in the region is generally weak, due to shortages of skilled and technically trained
personnel. While HIV/AIDS affects people at all educational levels, the loss of skilled and experienced personnel
presents particular problems to many organizations. Such institutions now need to expand and accelerate their
training programs so that more staff can be quickly trained as replacements. Given the high mortality rates, it
has become increasingly difficult to maintain the current levels of institutional capacity, let alone improve them.

This poses particular difficulties for
transboundary institutions in the short-,
medium-, and longer term.

Effective cooperation in the
southern African region depends on
good interpersonal relationships among
the institution members drawn from
different countries. Where there is a
high turnover of staff due to the impact
of HIV/AIDS, in addition to the loss of
skills, it becomes more difficult to
develop long-term personal trust,
thereby weakening an important basis
for effective cooperation. For example,
many of the river basin commissions in
southern Africa have common
membership, thereby cascading
experiences from one commission into
another. The same persons, in their
capacity as commissioners from
Namibia, sit on two commissions
(OKACOM for the Okavango River
and ORASECOM for the Orange
River); while in Botswana the same
commissioners serve on the
commissions for the Okavango River,
the Orange River, and the future
Limpopo River Basin Commission.

Figure 2.1 Changes in water demand projections in South Africa as a result of

HIV/AIDS-related population mortality. The solid line represents actual demand

in real terms. The dotted line represents the most likely scenario for future

demand, taking HIV into consideration. The stepped, orange-coloured line

refers to supply capacity. It is stepped because each new scheme—dam or

pipeline upgrade—creates additional capacity and thus jumps in steps. That

capacity must be paid for, so, in an ideal world, the steps should coincide with

the demand curve, meaning that supply is being augmented in synchronization

with demand and there is no surplus capacity that represents capital expenditure

in excess of need. *The years in each step refer to the date of commissioning of

each new component of the supply scheme. Source: Turton et al. 2004.
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School children, Kenya. Photo credit: G. Keith Douce, the University of Georgia, www.forestryimages.org.

TABLE 2.1 POPULATION GROWTH STATISTICS FOR THE

DIFFERENT REGIONS MAKING UP THE AFRICAN CONTINENT.

Region Population (millions) Growth Rate
1

1950 2000 2050 (%/Yr) (%/Yr)

Southern Africa2 34.279 118.630 205.148 2.514 1.102
Central Africa3 19.467 73.844 228.055 2.702 2.281
Eastern Africa4 54.589 216.983 591.833 2.798 2.027
Western Africa5 66.331 241.386 617.478 2.617 1.896
North Africa6 44.163 142.148 245.189 2.351 1.096
SADC Countries7 54.113 203.445 449.264 2.684 1.597
Sub-Saharan Africa8 174.666 650.843 1,642.514 2.666 1.869

     Africa Total9 218.829 792.991 1,887.703 2.608 1.750

1 “Growth rate” refers to the average annual percentage growth in the numbers of people between the years in question (i.e.,
1950 to 2000, and 2000 to 2050).
2 Southern Africa: Angola, Botswana, Lesotho, Malawi, Mozambique, Namibia, South Africa, Swaziland, Zambia, Zimbabwe.
3

 Central Africa: Cameroon, Central African Republic, Congo Republic (Brazzaville), Democratic Republic of Congo (Kinshasa),
Equatorial Guinea, Gabon.
4

 East Africa: Burundi, Djibouti, Eritrea, Ethiopia, Kenya, Rwanda, Somalia, Sudan, Tanzania, Uganda.
5

 West Africa: Benin, Burkina Faso, Chad, Côte d’Ivoire, Gambia, Ghana, Guinea, Guinea-Bissau, Liberia, Mali, Mauritania,
Níger, Nigeria, Senegal, Sierra Leone, Togo.
6

 North Africa: Algeria, Egypt, Libya, Morocco, Tunisia, Western Sahara.
7

 SADC Countries: Angola, Botswana, Democratic Republic of Congo (Kinshasa), Lesotho, Malawi, Mozambique, Namibia,
South Africa, Swaziland, Tanzania, Zambia, Zimbabwe.
8

 Sub-Saharan Africa: Southern Africa, Central Africa, East Africa, West Africa.
9

 Africa Total = Southern Africa + Central Africa + East Africa + North Africa + West Africa.

Note: No island states included in any of the Africa totals. In other words, the following countries have been omitted:
Cape Verde Islands, Comores, Madagascar, Mauritius, Reunion, Sao Tome & Principe, Seychelles.

Source: United Nations 2005.
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As a consequence of the HIV/AIDS pandemic,

mortality rates have increased dramatically and

life expectancy has decreased substantially: in

Botswana, for example, life expectancy at birth is

expected to drop to 41 years (UNDP 2004).

However, while the pandemic affects every

segment of society, poor communities are

particularly vulnerable and are least able to

cope. Apart from its obvious socioeconomic

consequences, the HIV/AIDS pandemic also has

a range of more subtle but equally far-reaching

implications for water resource management

(Ashton and Ramasar 2002).

2.1.4 Socioeconomics

Social resources encompass factors such as

institutional development, economic wealth,

systems of government, laws, and legislation, and

the education level of the population, and can be

thought of as “second-order resources” or the

social adaptive capacity of society (Ohlsson 1995).

These social resources hold the key to adapting

to current and anticipated shortages of water, the

first-order resource. In essence, a politically

powerful, stable and diversified economy will

have a range of policy and technology options

available to solve problems caused by water

shortages. In contrast, weaker economies with

low levels of institutional, social and economic

development, find it far more difficult to adapt to

water insecurity. Across Africa, large numbers of

people experience pervasive poverty, ill-health

and malnutrition, compounded by a lack of

access to clean domestic water supplies. Their

plight is worsened by frequent food shortages

that are driven by their dependence on erratic

water supplies for both subsistence and irrigated

agriculture. These high levels of social vulner-

ability represent huge challenges for national

governments, compelling them to prioritize

water development projects as a means to

resolve these problems. Some of the specific

Donkey returning with water at farmstead (top); mother and child,

Kenya. Photo credits: David J. Moorhead, University of Georgia,

www.forestryimages.org
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motivations of states within a hydropolitical

context will be discussed in later sections of this

regional report, highlighting examples of vulner-

abilities and the building of international water

management institutions. The important aspect to

note here is the need for domestic capacity to

provide reliable water services in the light of

continued population growth, disease, and the

potential threats linked to climate change effects.

With these drivers in mind, we review the

hydrological and socioeconomic realities faced

by African nations that share transboundary water

resources, and we examine the ways in which

institutional structures have been used to respond

to these realities. We highlight these dynamics by

focusing on a set of case studies in specific

basins in Southern, Eastern, and Western Africa.

2.2 THE CAPACITY TO ABSORB

CHANGE: THE STATE OF

HYDROPOLITICAL COOPERATION

IN AFRICA

In many situations where the political will may not

yet be in place, there are opportunities to promote

technical-level cooperation among country

representatives of a shared river basin. These

include opportunities to form combined institutions

and use the existing (national and international)

legal frameworks jointly to manage shared

water resources. Such technical cooperation

can be expanded and enhanced once coop-

eration at the political level is established. The

existence of legal agreements, as well as the

legal and institutional capacity to effectively

implement them, has a direct bearing on the

ability of countries in a region to adapt to

changing climatic, economic, demographic,

and social conditions. A basin runs the risk of

water scarcity leading to some type of dispute

if the joint institutional capacity and legal

framework are not in place. The following

section provides a brief overview of such river

basin institutions and the prevailing legal frame-

work across the continent. Due to the large size

of the region and the scarcity of comparative

research in Africa, this study is not a compre-

hensive overview of the whole area; rather, it

seeks to chart the evolution of the agreement-

forming process and the general levels of

institutional development across the continent.

Surface and groundwater pollution is a growing problem in African cities such as Cape Town. (Photo taken next to Joe Slovo informal settlement

on the outskirts of Cape Town.) Photo credit: Anton Earle.
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2.2.1 Law and Institutions:

The Two Pillars of Cooperation

Four key reasons make it difficult to present an

all-inclusive assessment of hydropolitical vulner-

ability across the African continent. First, African

countries have had a rich, complex and varied

history, ranging from early (pre-colonial) times

when traditional systems of governance prevailed

— many of which have not been fully recorded —

to the modern era of sovereign statehood. Each

country has had a unique colonial experience

and we are confronted today by a patchwork of

legal and political systems, based loosely on the

systems of the former French, British, Spanish,

Portuguese, German, Italian, and Belgian

colonial powers. Second, the developmental

trajectory of each country differed as they passed

through these various experiences. Some

countries had a traumatic history of colonial

subjugation, followed by bloody wars of

liberation in which statehood was earned on the

battlefield. Other countries have had a far

smoother transition. Third, the continent of

Africa is vast, spanning many climatic zones

and presenting a mosaic of different ecological

spaces and cultural systems. Finally, infrastruc-

ture is poorly developed in many parts of the

continent and, where regionalism occurs, this is

often very loosely defined. As a result, the

regional dynamics at work in Southern Africa

are completely different to those in East, West,

Central, and North Africa.

2.2.2 The Evolution of

Transboundary Water Law

Transboundary water law aims to aid decision-

making on the rational and equitable utilization

of water resources, within the letter and the spirit

of the law, based on the findings of scientific

research such as hydrological, economic, and

social assessments of the basin environment.

Importantly, national and international water law

cannot be implemented effectively in the absence

of effective institutional structures (see Map 6b).

In essence, international water law provides

a foundation and framework for the management

A river flowing through the Okapi Fauna Reserve (Congo River Basin), in the vicinity of Epulu, DRC. Photo credit: J. Doremus, USAID.
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of transboundary water resources. International

agreements between basin states are the most

important legal tools for transboundary water

management (see Appendix 1), and effective

decision-making on water utilization requires a

thorough understanding of the status and extent

of applicable transboundary water law. In the

past, this has often been hampered by a shortage

of available information on existing international

agreements that deal with transboundary water

issues. While the picture is still far from complete,

significant progress has been made in recent

years in locating and analyzing these agreements.

Following the categorization proposed by Lautze

and Giordano (2005), developments in African

transboundary water law can be divided into

three distinct periods: the colonial period, the

early independence period, and the late indepen-

dence period.

2.2.2.1 Colonial Period

The colonial period between 1885 and 1956

created the concept of transboundary waters in

Africa (Lautze and Giordano 2005) where the

concept of the nation state was virtually unknown

prior to colonization. This period saw rivers being

used to demarcate national boundaries, thereby

creating transboundary waters as a “by-product.”

However, while colonialism created international

transboundary waters, the number of these

transboundary waters was limited because

each colonial power governed sub-regions that

now consist of numerous independent states.

Colonial powers entered into international

treaties with each other to define their spheres

of influence; when colonialism ended, the

number of international transboundary water

bodies increased markedly.

In addition to the creation of transboundary

waters, colonialism also left an indirect legacy

that still influences the management of

transboundary waters today. Each of the now-

independent African states inherited its legal

system from the previous colonial power; the

resulting diversity of legal systems are not always

fully compatible with each other in their respec-

tive African settings. In contrast, the inherent

incompatibilities in the original European legal

systems have been overcome by a variety of

institutional structures and by joint harmonisation

efforts guided by strong EU regulations and

directives. With regional integration generally

being less advanced in Africa (compared to the

EU) and reform efforts being impeded by capacity

constraints, there is less encouragement for

regional policy and legal harmonization pro-

cesses that could help to create strong joint

governance structures. This places many African

countries at a disadvantage as far as regional

cooperation efforts are concerned, even when the

political will is present.

Significantly, all transboundary agreements

signed in the colonial era were bilateral (mostly

between the different colonial powers (Figure

2.2), reaching agreement without consulting their

colonies, even though some rivers had several

riparian states (e.g., the Nile, which had six

riparian states during the colonial period). Some

agreements dealt only with what were called

“native access issues”— guaranteeing the local

population continued access to the river — and

very few contained more substantive provisions.

Of the thirteen agreements that were concluded

during this period, and which addressed substan-

tive issues, nine were on the Nile basin, reflecting

the economic significance of this basin at that

time. With the core elements of those “colonial

era” agreements still applicable, Lautze and

Giordano (2005) argue that current tensions on

the Nile should come as no surprise. This is

because all colonial Nile basin agreements were

bilateral, with Britain as a signatory. Effectively,

this means that that no more than one of the

current riparian states is party to each treaty.

Lautze and Giordano (2005) further suggest that

the agreements between colonial powers were

concluded largely on a basis of power equality,

compared to those signed with independent

African States (Egypt and Ethiopia in case of the

Nile). This could also be part of the reason for

current tensions in the Nile basin.

Eight of the thirteen agreements mentioned

above contain explicit provisions on water

sharing, most of them based on historic use. In

line with the levels of awareness and the general

treaty-making trends which prevailed at that time,

none of the treaties contain provisions that

deal with issues of water quality, technical

cooperation, or the creation of joint manage-

ment institutions.
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2.2.2.2 Early Independence Period

The number of transboundary water agreements

increased dramatically in the period between

1959 and 1989, the early independence period

(Lautze and Giordano 2005). This was probably

due to the increased number of independent

states, compared with colonial times, and their

desire to express their newly found sovereignty.

According to Swatuk (2000), “the increased

activity of the traditionally weaker states in

international discussions around the environ-

ment, and specifically water, was one way in

which they were building statehood.” The

increase in the number of agreements signed

was accompanied by a shift away from bilat-

eral agreements to predominantly multilateral

agreements that included more than half of all

riparian states, coupled to a substantial shift in

the substance matter of the agreements. While

most agreements of the colonial period con-

tained provisions on water allocation, the

treaties signed during the early independence

period focused more on cooperation and joint

management to enhance economic develop-

ment, and on conflict prevention and

resolution. This period also marked the estab-

lishment of the first African river basin

organizations for the Niger (1964), Senegal

(1972), Chad (1973), and Gambia (1978)

basins (FAO 1997). However, this fundamental

shift towards joint management did not reflect

a newly developed African spirit of coopera-

tion, but is attributed instead to a general shift

in thinking encouraged by international orga-

nizations and lending institutions.

2.2.2.3 Late Independence Period

The late independence period between 1989 and

2004, ushered in a new era of cooperative

development between African states and the

nature and content of the agreements show some

distinct features. While most agreements still

focus on cooperation, joint management, and

conflict prevention and resolution, the underlying

rationale for these efforts has shifted in line with

global trends, from economic development to

sustainable development. In a move that seems

to reflect some patterns of the colonial period,

there has been a shift from multilateral to bilat-

eral treaties, with fewer agreements including all

riparian states (see Turton et al. 2004: 387-389).

Here, Pike’s Law suggests that the effort required

to reach any agreement increases by the cube of

the number of parties involved (Turton 2004: 251).

Figure 2.2 Timeline of transboundary agreements and river basin organizations in Africa, 1890–2000 (with number finalized for each

decade). See Appendix 1 for details.
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This law helps to explain the propensity towards

bilateral agreements in river basins that are

shared by more than two riparian states. Another

feature that was previously more common during

the colonial period is the increased number of

explicit water allocation provisions in these

treaties. A possible reason for this may be that

the states needed a period of consolidation, trust

building, and institutional capacity building after

independence, before cooperation efforts and

joint management institutions reached the point

where concrete water allocation decisions could

be made.

The geographical focus of many of agree-

ments has also shifted. For example, while the

agreements signed in the early independence

period were primarily between West African

countries, the late independence period saw a

rapid increase in the number of treaties between

southern African countries. Part of the reason for

this has been linked to the timing of the Cold

War, where the respective Cold War superpowers

supported different sides in the various wars of

liberation. One of the consequences of this in the

southern African region is that many aspects of

regional infrastructural development became

linked to the national security concerns of South

Africa (Turton 2003a; 2004; Turton and Earle

2005). Southern African states that co-operated

with South Africa gained considerable economic

leverage, while states that refused to cooperate

were actively excluded from many regional

development opportunities until after South Africa

became independent.

An understanding of the strategic political

drivers in southern Africa helps to contextualize

the current status of river basin commissions in

the region. Significantly, in all cases of

transboundary river basin development, states

that previously co-operated with South Africa

now have relatively strong institutions, while weak

institutions characterize the states that refused to

cooperate with South Africa (Turton 2004; Turton

and Earle 2005). Nevertheless, whatever the

reasons for their present status, each of these

institutions provides a powerful vehicle to enable

cooperative water resource management to

become a driver of regional integration and

economic development. Where some institutions

are perceived to be weaker than others, there is a

clear need for them to be strengthened to the

point where each institution is equally effective in

promoting sustainable and equitable management

of water in the southern African region.
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2.2.2.4 The Role of Domestic Law and

Capacity

Despite its obvious importance, the commitment

of states to transboundary water law only partially

reflects the legal ability of these states to absorb

and respond to changes that occur within a

basin. Despite an impressive record of treaty

practice with respect to international river basin

management, many African states still have

ineffective institutional mechanisms and insuffi-

cient technical and economic capacity to manage

their shared water resources (Wouters 1999).

In this context, a legal aspect that is often

underestimated in Africa is the link between

international agreements and domestic law.

International agreements bind states on the

international level (or “international plane”; Aust

2000), in relation to each of the other parties to

the agreement. On the international plane the

state is responsible for any conduct in breach of

its international obligations, the “state responsi-

bility.” However, while states have a general duty

to bring their internal (domestic) law into confor-

mity with obligations under international law

(Brownlie 1998), it is clear that, as Aust (2000)

puts it, “it should not be assumed that once a

treaty has entered into force for a state it is then

in force in a state.”

To ensure that domestic law conforms to a

state’s treaty obligations, and domestic authori-

ties have at their disposal the legal means to

carry out these obligations, the treaty must be

given effect in domestic law. In other words, the

provisions of international law need to be

incorporated into domestic law, since this is the

law that is applied by domestic authorities.

Where, for example, an international agreement

contains detailed provisions on water allocation,

the upstream country must ensure that the

agreed flows are maintained to the downstream

country. It is therefore essential for the upstream

country that its domestic law can prevent potential

over-exploitation by users within its territory.

Where the domestic law does not provide these

means and where the international agreement

does not automatically become part of domestic

law, the necessary legislative steps need to be

undertaken. The procedure to achieve this will

depend on the legal system of the respective

state. In Namibia, for example, international law

automatically becomes part of Namibian

domestic law provided that it is in conformity

with the Namibian Constitution. In a country such

as South Africa, the provisions of an international

treaty first have to be enacted into national law

by national legislation, e.g., an Act of Parliament

(Keightley 1996).

Stream, Uluguru Mountains, Tanzania. Photo credit: Gerard D. Hertel, West Chester University, www.forestryimages.org.
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The ability of a country to comply with

international agreements can be undermined in

situations where its domestic law is inadequate or

where it is incapable of enforcing its law. Here,

non-compliance with an international agreement

could arguably bear a higher potential risk of

dispute or conflict than a situation where no

international agreement was in place, since non-

compliance could be perceived as a deliberate

disregard for international obligations. Here, the

substantial shortages of domestic and institutional

capacity in many African states (Map 7a) could

lead to inadvertent, or non-deliberate, violations

of international agreements. Good technical and

political collaboration, co-operation and com-

munication between states are essential to

prevent conflict arising from this type of situation.

On the other hand, a lack of domestic

capacity can also prevent countries from conclud-

ing agreements with each other. Where a country

is aware that it has insufficient capacity to imple-

ment and enforce an agreement, it would hesitate

before elevating cooperation to a higher level

(i.e., a joint management level) to avoid the risk

of subsequent non-compliance. Hence, it is not

merely the state of transboundary water law, but

rather the interrelated aspects of international

and domestic law, that determine the ability of a

country to absorb changes on the legal level. At

this time, the shortage of domestic legal and

institutional capacity in many African countries

gives far more reason for concern than the status

of transboundary water law.

2.2.3 The State of Institutional

Development: The Establishment

and Functioning of Water

Commissions in Southern Africa

Many African governments share similar visions

and face comparable development problems,

whilst also sharing several geographic, historical,

cultural, and linguistic ties that supersede political

boundaries (Ashton 2002). This has prompted the

formation of regional- and continental-scale

coalitions or associations such as SADC (see

sidebar, p. 35) and the New Partnership for Africa’s

Development (NEPAD) that seek jointly to address

mutual aspirations and problems (Ashton and

Chonguiça 2003). These regional linkages and

agreements are particularly important in the

context of joint resources such as transboundary

river and aquifer systems (FAO 2000), and highlight

the rapidly expanding political agenda for regional

integration that presses African countries to open

their borders to transboundary economic devel-

opment. Simultaneously, these initiatives have

reinforced the need for countries to evaluate the

SOUTHERN AFRICAN RIVER BASIN INSTITUTIONS

The Southern African Development Community (SADC) has been in existence since 1980,
when it was formed as a loose alliance of nine majority-ruled States in southern Africa
known as the Southern African Development Coordination Conference (SADCC), with the
main aim of coordinating development projects in order to lessen economic dependence on
the then-apartheid South Africa. The founding Member States were: Angola, Botswana,
Lesotho, Malawi, Mozambique, Swaziland, United Republic of Tanzania, Zambia, and
Zimbabwe.

SADCC was formed in Lusaka, Zambia on April 1, 1980, following the adoption of the
Lusaka Declaration—Southern Africa: Towards Economic Liberation. The transformation of
the organisation from a Coordinating Conference into a Development Community (SADC)
took place on August 17, 1992, in Windhoek, Namibia, when the Declaration and Treaty was
signed at the Summit of Heads of State and Government, thereby giving the organisation a
legal character.

The Member States are Angola, Botswana, the Democratic Republic of Congo, Lesotho,
Malawi, Mauritius, Mozambique, Namibia, South Africa, Swaziland, United Republic of
Tanzania, Zambia, and Zimbabwe.
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extent to which their existing systems of governance

can accommodate and comply with decision-

making processes and management structures

that must now extend beyond national bound-

aries (Ashton 2002; MacKay and Ashton 2004).

The significant role played by water in

southern Africa is illustrated by the fact that the

first co-operation protocol that was signed within

the SADC region was the Protocol on Shared

Watercourse Systems (Ramoeli 2002). Heyns

(2002) notes that one of the major development

challenges facing the SADC region in the near

future is the need to implement large, regional

water sharing and transfer schemes that can

alleviate the economic limitations imposed by

looming water scarcity in some countries. This

represents a strong call to launch a substantial

regional hydraulic mission that will develop the

infrastructure needed to provide a high assurance

of supply on which future economic growth can

be planned with confidence.

Key elements of the body of international

water law codified in the Helsinki Rules on the

Uses of the Waters of International Rivers and the

United Nations Convention on the Law of the Non-

Navigational Uses of International Watercourses

have been incorporated into the SADC Protocol

on Shared Watercourse Systems and its 2000

amendment. This instrument forms the legal and

institutional foundation for the management of

transboundary rivers in all SADC Member States

(Ramoeli 2002). This is significant, because even

if an individual SADC state has not ratified the

two international conventions described above, it

is still bound by the core principles enshrined in

them by virtue of their ratification of the SADC

Water Protocol and the Revised Protocol. Further

evidence for increasing cooperation is the

emergence of a trend that shows African

governments to be spearheading the notion of

an ecosystem approach to the development of

international environmental law (McIntyre 2004).

At the international level, states have to

balance two sets of opposing issues that influence

their hydropolitical vulnerability. First, concerns

about national sovereignty and perceptions about

the relative power of riparian states can diminish

the effectiveness of joint management efforts and

institutions, thereby increasing hydropolitical

vulnerability. This contrasts with the influence

exerted on countries by national development

needs and regional water shortages; these

Communal water standpoint in Joe Slovo informal settlement outside Cape Town. Such standpoints represent the basic level of water service the

government of South Africa wishes to guarantee to all citizens. Photo credit: Anton Earle.
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provide a strong incentive for closer cooperation,

thereby helping to reduce the hydropolitical

vulnerability of the states concerned. Most African

countries face a variety of challenges in meeting

their needs for water. Where these needs must be

met from transboundary river systems, there is a

clear need for strong governance structures to

ensure equity and avoid conflict. However, if the

available institutional capacity is too weak to

avoid or resolve potential conflicts between

states, or between different uses within a state, a

stalemate may occur. Indeed, all forms of devel-

opment slow or stall where riparian states are

unwilling to negotiate or unable to compromise on

their use of shared water resources. In such a

situation, there is very real risk that rising de-

mands for water within a country may result in

unilateral action.

Misunderstandings about the specific roles

and functions of particular transboundary river

basin institutions have also led to groundless

accusations that the institutions concerned are

unable to manage the water resources in a

particular river basin. A southern African example

of such a situation is provided by the Okavango

River basin, which is shared by Angola, Botswana

and Namibia. The Okavango River and its main

tributaries rise in central Angola, flow through

northern Namibia and terminate in Botswana’s

Okavango Delta; this is the largest Ramsar site in

the world and an increasingly important source of

tourism revenue for Botswana. Growing aware-

ness of rising needs for water and potential

conflicts of interest about possible uses of the

water in the basin, led the governments of

Angola, Botswana, and Namibia to form the

Okavango River Basin Water Commission

(OKACOM) in 1994, with the interests of each

state represented by senior government officials

(OKACOM 1994). OKACOM is strictly an

advisory body, designed to promote liaison

between the countries, share information and

inform the respective governments on all issues

related to the management of the water resources

of the Okavango basin. Management of these

water resources remains the responsibility of the

respective governments. However, this important

feature is often overlooked by individuals who

expect OKACOM to actively manage the basin’s

water resources. This has led to mistaken percep-

tions that OKACOM is either weak or ineffective

(because it does not manage the basin’s water

Aerial view of a portion of the Okavango Delta, Botswana. Photo credit: Peter Ashton.
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resources) when in fact it was never intended to

fulfill this role (Ashton and Neal 2005).

In its present form, OKACOM represents a

transitional stage on the trajectory of institutional

development between informal technical coop-

eration and a fully fledged River Basin Organization

(RBO) that actively undertakes management

actions on behalf of the respective governments.

OKACOM provides the governments of Angola,

Botswana and Namibia with an important vehicle

for liaison, communication, collaboration and

trust-building, despite the inaccurate perceptions

that it is a ‘weak’ institution (e.g., Ramberg 1997;

Turton 1999). Suggestions, for example, that

Namibia “bypassed OKACOM” in its plans to

evaluate the development of a pipeline to convey

water from the Okavango River to the Eastern

National Water Carrier (e.g., Ramberg 1997) are

unfounded. In both the pipeline case, and the

later process to evaluate the feasibility of a

hydropower plant at Popa Falls on the Okavango

River, Namibian authorities were meticulous in

adhering to all of the requirements stipulated by

the OKACOM agreement. However, this was

ignored by some sectors of the general public,

based on inaccurate media reports about the role

and responsibility of OKACOM.

Clearly, each of the three states (Angola,

Botswana, and Namibia) still need to agree on

what might constitute fair and equitable “shares”

of the water in the Okavango basin. Given that

over 95% of the runoff is generated in Angola,

while most of the water is “used” by ecosystems

in Botswana, this will not be a simple matter.

Meanwhile, growing needs for development in

each country continue to place pressure on the

respective governments to supply adequate

quantities of water. The recent cessation of civil

war in Angola has also highlighted that country’s

urgent need for economic reconstruction and the

rehabilitation of its infrastructure; this will place

additional pressure on the basin’s water resources.

However, international public opinion is opposed

to large-scale water developments anywhere in

the Okavango River basin because these could

adversely affect the ecological integrity of the

unique Okavango Delta. None of the three basin

states can afford to act unilaterally as this could

result in them being ostracized by the interna-

tional community. Instead, the countries must

jointly decide how to achieve an equitable

sharing of the basin’s water resources, and what

types of development options can be followed.

The role and responsibilities of OKACOM need

Pumping station pumping water from the lower Orange River to the Namibian mining town of Rosh Pinah. Photo credit: Daniel Malzbender.
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to be expanded formally to facilitate this (Ashton

and Neal 2005).

Earlier studies of 19 southern African river

basin commissions (Heyns 1995a; 1995b;

Ohlsson 1995; Turton 1999) noted that each of

these institutions had achieved some, though

limited, measures of inter-state cooperation.

However, these organizations had not yet

developed to the extent that there was tangible

cooperation in the form of collaborative programs

for implementing joint management goals for

entire river basins. Nevertheless, the activities of

these organizations have demonstrated a

growing government commitment to inter-state

collaboration and cooperation aimed at improv-

ing social development in the region. A more

recent study (Halcro-Johnston et al. 2004) has

confirmed that the governments of southern African

states were making considerable efforts to improve

joint basin management at the regional level.

Within these southern African commissions,

several issues impede states in their efforts to

demonstrate the tangible outcomes of joint

management strategies. First and foremost, a

shortage of both human resources as well as

financial and technical resources makes active

participation in these commissions difficult for

some states. Second, a country’s perceptions about

its sovereignty also influence the way that it

participates in river basin commissions. The act of

assigning decision-making power to a river basin

commission could imply a loss of sovereignty, as

the state would have to commit itself to managing

shared water resources located within its own

territory in consensus with other members of the

commission (Turton 2004; Turton and Earle 2005).

The relatively fragmented nature of institu-

tional development in international river basins

across Africa can be attributed to the different

colonial experiences and the relative “youth” of

most national governments. As a result of their

differing backgrounds and different levels of

infrastructural development, the various institu-

tions have followed separate developmental

trajectories. The best way forward would be to

encourage further regional debate about the

relative advantages and disadvantages of coop-

erative water resource management. Given the

wide economic disparities among southern

African countries, it will be especially important to

ensure that economically weaker states can also

accrue equitable benefits. There is no easy or

generic solution to balancing the needs of two

riparian states in an unequal political power

Okavango Delta, a pristine natural environment supporting ecotourism jobs in Botswana. Photo credit: Anton Earle.
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arrangement. New research is needed on specific

examples, first to gain a greater understanding of

how river basin commissions function, and

second to understand the reasons why politically

powerful states should move from power-based

to interests-based approaches to management.

The research would need to determine the

reasons for the degree of success or failure from

the perspective of each participant. This would

enhance our collective understanding of how

states interact and cooperate in arid regions

(Turton 2004; Turton and Earle 2005).

In southern Africa, for example, four of the

most highly developed states are reaching a point

where transboundary water availability is affecting

the evolution of international relations between

those states. The four states, Botswana, Namibia,

South Africa and Zimbabwe, share three common

characteristics: all rely heavily on the water

resources of international rivers; all have reached

a point where water scarcity can limit their future

economic growth; and all regard water as a

strategic natural resource.

Significantly, these four states all share either

one, or both, of two key international river basins:

the Orange and Limpopo. These two river basins

are of strategic significance to the riparian states

concerned, since both basins are reaching a

point of closure (Turton 2003a), where all of the

available water has been allocated to some

productive activity and there is no more water left

to be allocated to new uses (Svendsen et al.

2001). Closure can be considered a threshold-

crossing; it can trigger either competitive or

cooperative behavior among the respective

riparian states. Thus, the degree to which a river

Aquaculture project on the outskirts of the city of Maputo, Mozambique. Such projects contribute to food security, but may pose environmental

risks, such as the destruction of wetlands and mangrove swamps. Photo credit: Anton Earle.

Red lechwe, Moremi Wildlife Refuge, Botswana. Photo credit: Paul

Bolstad, University of Minnesota, www.forestryimages.org
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basin is approaching closure can also be used as

an indicator of potential future conflict that must

be prevented.

In the Limpopo River basin, South Africa, and

Botswana are upstream riparian countries relative

to their neighbours Zimbabwe and Mozambique.

Virtually all of the available water in the Limpopo

basin has been fully committed to current water

users in Botswana and South Africa, leaving rela-

tively little water available for users in Zimbabwe

and Mozambique. In terms of South Africa’s

National Water Act of 1998, the water needs of

downstream riparian states must now be considered

before domestic water allocations are made, and

international agreements to provide water to

downstream riparian states must be honored

(Turton 2003b). The imbalance of water allocation

in the Limpopo basin creates tension between the

four riparian states, with specific emphasis being

placed on current patterns of water allocation

and the legal requirements of the future type of

cooperation required between riparian states.

In the southern portion of the Southern

African Development Community (SADC) region,
1

water has a relatively long history of politicization,

having played an important but often subtle role

in border demarcation and land ownership issues

during the colonial and Apartheid years (Turton

2003b). In the post-Apartheid era, the overt

nature of water politics in the region may have

altered, but the underlying drivers remain largely

unchanged. The four economically most devel-

oped states in the region share international river

basins with other states, and their relatively arid

climates combined with looming water shortages

pose significant limitations to their future economic

growth prospects. In the present conditions of

regional peace and political integration, these

drivers are pressing states to cooperate with each

other and find joint solutions to their water

management problems. Evidence for increased

cooperation can already be seen in the number

of bilateral and multilateral river basin commis-

sions that have been formed during the past

decade. In this way, water acts as a vehicle of

regional integration (Halcro-Johnston et al.

2004). However, if inter-state relations should

deteriorate for any reason, it is not clear if the

present levels of cooperation over water issues

would continue—even if only at a technical level.

1. Angola, Botswana, Lesotho, Malawi, Mozambique, Namibia,
South Africa, Swaziland, Zambia, Zimbabwe.

The Hartebeespoort Dam north of Johannesburg in the Limpopo basin is one of the most polluted on the continent, receiving treated sewerage

outflow from over 30 urban sewerage-works. Communities downstream of the dam experience water quality problems. Photo credit: Anton Earle.
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2.3 REGIONAL OVERVIEW OF KEY

HYDROLOGICAL, SOCIOLOGICAL,

AND HYDROPOLITICAL

CHARACTERISTICS

2.3.1 Central Africa

Central African states
2

 share six international

river basins that receive high rainfalls and which

discharge their flows into the Atlantic Ocean. The

largest of these systems is the Congo River (Map

2a), while the remaining river basins are all

much smaller. Per person availability of water in

these international basins is high — over

100,000 cubic meters per person annually in the

case of Gabon — reflecting their relatively low

population densities and high rainfalls (Map 5b).

In addition, the north-eastern portion of the DRC

contributes a relatively modest amount of water

to the Nile River system.

International water governance systems in the

Central African region are not unified, though some

individual states are members of regional affilia-

tions such as the Southern African Development

2. Cameroon, Central African Republic, Democratic Republic of
Congo (DRC), Equatorial Guinea, Gabon, Republic of Congo.

Photo credits: (top) UN “Peace Boat” departs Kinshasa (DRC) on

the Congo River, USAID. (right) Canoe on the Sangha River, Central

African Republic, Jane McCauley Thomas, College of the Sequoias.

Community Water Protocol (DRC) and the Nile

Basin Initiative (DRC, Rwanda and Burundi). The

first Central African river basin organization

was formed in 1999, when the Commission

Internationale du Bassins Congo-Oubangui-

Sangha (CICOS) was formed between

Cameroon, Central African Republic, Republic of

Congo and DRC. There is relatively low potential

for inter-state conflict over water supplies since all
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the states have relatively low population densities

and ample water to supply their foreseeable

domestic needs. Indeed, the continuous availability

of ample water in these countries ensures that

their conflict potential is likely to occur at a much

smaller and more localized scale — between

communities and water users.

However, while ample water may be avail-

able, very few people in the region enjoy assured

access to clean and safe water supplies, with

many communities being affected by high levels

of water-borne diseases. In essence, the issue is

not one of water scarcity, but rather one of access

Lake Chad in the north (Kuwairi 2004). While

options such as these are technically feasible,

their environmental implications need to be

examined carefully. For instance, several Congo

River tributaries support the parasite that causes

Onchocerciasis, or river blindness, in humans.

This parasite is absent from the more arid river

basins to the north and south of the Congo

system and there is a risk that the parasite could

be introduced inadvertently to these systems. If

such an event occurred, it would have enormous

social and ecological consequences for the

receptor systems and their human populations.

Photo credits: (top) washing dishes; children play in the rain, northern Korup, Cameroon.

Jane McCauley Thomas, College of the Sequoias.

to safe water (Gleick 1998;

Ashton 2002). Countries such as

the DRC and Republic of Congo

are even looking at opportunities

to export some of their “surplus”

water to more arid countries. For

example: diverting water from the

northward-flowing Kasai River

tributary of the Congo River via

the Zambezi River or Okavango

River to Botswana, Namibia and

South Africa in the south (Heyns

2002: 166–67); or taking water

from the northern Ubangui River

tributary of the Congo River, via

the Logone-Chari system to



44 — Hydropolitical Vulnerability and Resilience along International Waters: Africa

2.3.2 North Africa

The North African states
3

 share nine international

river basins and several important groundwater

aquifers. Algeria shares the Medjera River basin

with Tunisia and the Tafna, Oued Bon Naima,

Guir, Daoura and Dra basins with Morocco. The

southern portions of Libya and Algeria contain a

few ephemeral rivers that flow only after rare

rainfall events. These ephemeral rivers are located

in the southern Sahara Desert and drain south-

wards, occasionally contributing small proportions

of flow to the Niger and Lake Chad drainage

systems in West Africa. Egypt is an important

downstream riparian state in the Nile basin, which

it shares with Sudan, as well as Ethiopia and

Eritrea in Northeast Africa, and six other East

African countries.

North Africa incorporates most of the Sahara

Desert and as a result has a very dry and hot

climate. With the exception of parts of the Atlas

Mountains shared by Morocco, Algeria, and

Tunisia, extremely low rainfalls are recorded over

most of the region. Several large transboundary

aquifers are located across the North African

region; the most important of these are the

Errachedia, Tindouf, Taoudéni, Northern Sahara,

Mourzouk-Djado, Irhazeer-Iullemedin and Nubian

Sandstone aquifers. These aquifers contain very

large quantities of fossil water which has been

dated at several thousand years, suggesting that

these aquifers are not being effectively recharged

in recent times. Nevertheless, these groundwater

resources are critically important for the societies

and economies of each North African country

(Map 4b). For example, the Northern Sahara,

3. Algeria, Egypt, Libya, Morocco, and Tunisia.

Photos, from top: Children on dunes; Orobanche flowers emerge

after rare rainfall, Algeria; outside a coffee house, Tunisia street.

Photo credits: Jane McCauley Thomas, College of the Sequoias.
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Mourzouk Djado and Nubian Sandstone aquifers

in the Libyan Desert supply water to the northern

coastal regions of Algeria, Tunisia, and Libya.

Here, the Great Manmade River Project in Libya

has enabled Libya to withdraw large volumes of

water from several aquifers in the central and

southern portions of the country to supply coastal

developments (Kuwairi 2004). Egypt also uses

some water from the Nubian Sandstone Aquifer

mainly for irrigated agriculture, while further to

the south, communities living in the northern

portions of Chad and Sudan also rely on ground-

water drawn from this aquifer system.

The annual per-capita availability of water is

low throughout North Africa (typically less than

1000 cubic meters per year) (Map 5b). Due to

the very low rainfalls received in this region, most

agricultural activities rely heavily on groundwater

resources to meet irrigation needs. In contrast,

Egypt relies almost entirely on the water resources

of the lower Nile River for its agricultural produc-

tion, though recent agricultural developments

have seen increased areas of irrigated agriculture

being supplied by groundwater drawn from the

Nubian Sandstone Aquifer.

The Nile River has two main tributaries: the

Blue Nile, which rises in the central highlands of

Ethiopia and supplies some 55% of the flow, and

the White Nile, which rises in Lake Victoria (fed by

rivers draining from Kenya, Tanzania, Uganda,

DRC, Rwanda, and Burundi) and contributes

some 45% of the Nile’s flow. The Gash and

Baraka rivers drain from Ethiopia and Eritrea

through north-eastern Sudan into the middle

reaches of the Nile. Apart from Egypt’s participa-

tion in the Nile Basin Initiative (together with the

other nine riparian states), none of the other

North African basins is covered by international

water agreements or commissions.

Sailboat on Nile, near Asyut, Egypt (top), photo credit: Gene Molander.

Overland water transport, Morocco, photo credit: Daniel Malzbender.
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2.3.3 East Africa

Shared basins of East Africa
4

 include the

Nile, Baraka, Gash, Lotagipi Swamp, Awash,

Juba-Shibeli, Lake Turkana, Lake Natron,

Umba, and Pangani, collectively shared

among the states of Burundi, Rwanda, Sudan,

Uganda, Eritrea, Ethiopia, Djibouti, Somalia,

Kenya, and Tanzania. Tanzania also shares

portions of the Congo, Rovuma, and Zambezi

basins to the east and south with DRC,

Zambia, and Mozambique, respectively. In

4. Burundi, Djibouti,
Eritrea, Ethiopia, Kenya,
Rwanda, Somalia, Sudan,
Tanzania, and Uganda.

(Top) Livestock herd along stream, East Africa, photo credit: Kenneth M. Gale, www.forestryimages.org.

(bottom) Dugout canoes on lakeshore, Tanzania, photo credit: William M. Ciesla, Forest Health

Management International, www.forestryimages.org.

Eastern Africa,

rainfall patterns are

largely determined

by the presence of

mountainous areas

and the region’s

equatorial location.

For example, the

Ethiopian Highlands

generate a large

proportion of the

water resources of

this region, providing

the main source of

water for the Nile,
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Gash, Awash, Juba-Shibeli, Lake Turkana, and

the Lotagipi Swamp systems (Map 7b).

The institutional structures for transboundary

water management in Eastern Africa are some of

the oldest agreements on the continent. Most of

these agreements were developed bilaterally

did not form river basin commissions or similar

structures until the 1990s, when formal multi-

lateral programs engaged the 10 Nile basin

governments in joint management activities

through the Nile Basin Initiative (see the Nile

basin case study, pp. 50–54).

(Top) Ceremony to mark the opening of new water sources in two villages, Eritrea, photo credit: USAID.

(bottom)  A soil and peat cleansing bed in Uganda’s flower industry, photo credit:  Chemonics/

M. Herrick, USAID.

between former

colonial powers

(Great Britain, Italy,

Belgium), and with

Ethiopia, with the

majority of these

agreements being

focused on the Nile

River. Later (1950s)

treaties included

bilateral agreements

between Egypt,

Uganda and Sudan

(on the Nile) and

between Eritrea and

Sudan (on the Gash)

(TFDD, treaties

database). Despite

these early treaties,

East African countries
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2.3.4 West Africa

In West Africa,
5

 rainfall is high over the equatorial

regions and declines sharply to the north with

increasing latitude. High rates of population

growth, combined with a large number of shared

water courses in the region, create the potential

for conflict. Many of the basins have functioning

river basin commissions that have been in existence

for a long time. For example, the Lake Chad Basin

Commission has been

in operation since

1964, while in the

Senegal basin, the

Organisation pour la

Mise en Valeur du

Bassin du Fleuve

Senegal (OMVS), has

been in existence

since 1972. Another

river basin commis-

sion was also recently

established for the

largest river basin in the

region — the Niger.

The Niger River faces

a variety of threats

from climate change,

5. Benin, Burkina Faso, Chad,
Côte d’Ivoire, Gambia, Ghana,
Guinea, Guinea-Bissau,
Liberia, Mali, Mauritania,
Niger, Nigeria, Senegal, Sierra
Leone, and Togo.

A canoe on the Niger River at sunset, Guinea (top); and a participant in a women’s agricultural

cooperative, Guinea. Photo credits: L. Lartigue, USAID.


