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Dedication

A Mandinka proverb says that ingratitude is the only act that one is capable of committing but not compelled to do it.

The ungrateful is someone who believes that gratitude is a source of weakness whereas he is rather the one who forfeits another opportunity for enrichment.

Always mindful of such unalterable source of righteousness, I would like, by way of gratitude, to dedicate this book to the very people who have given me life, who have shaped my life, who have given me the chance to escape the tragic fate of an orphan without any support, who have supported me in hardship and offered me strength and hope in fear, who revealed to me, to my country and the world, the hidden potential within me.

I dedicate this book to my late father, Madi Caba Oulen Komara, who passed away when I was only 6 years old, but who had entrusted my young mother with so many guidelines for my education. I also dedicate it to my very brave mother, Hadja Mariama Kaba, who became a widow at a very young age and who, through honor and dignity, until her call to God, 50 years after my father’s death, knew how to call upon the right people to help her raise me and my brothers and sisters.

This book is also dedicated to my late uncle El Hadj Kabiné Kaba, known as Kaba Hafia, who took me into his home and pampered me like his biological son. This book is also dedicated to the late Bah Abdourahmane, former deputy director of the Friguia Company, a quintessence of intelligence, simplicity and humanism who boosted my professional career, against all odds, and who instilled in me the drive to continually surpass myself in an environment where only merit would pay.

I also dedicate this book to the late minister Édouard Benjamin, an eminent servant of the nation and fervent patriot, for whom self-sacrifice, competence, humility and courtesy were pushed to a paroxysm. Finally, I dedicate this book to my mentor, the late Babacar Ndiaye, former chairman of the African Development Bank, who passed away on July 13, 2017; after a career that has earned the admiration of all as he was a visionary, skillful, kind, affable, humble and above all, a devout believer. I owe him my career as an international banker and am greatly thankful to him for giving me the chance to gain ownership of his extensive network of banking professionals.





PREFACE

In this book, a banker, who is quite accustomed to the financial world, addresses the issue of transboundary water management, an area that is, a priori, outside his field of expertise. For that originality alone, this book should spark a certain curiosity to be read.

But there is more. It turns out that the author, Kabiné Komara, of Guinean nationality, also served as high commissioner of the Organization for the Development of the Senegal River, OMVS, one of the most successful transboundary river and basin organizations (TRBOs) to date.

In addition, the author has the benefit of knowing the water phenomenon in its two facets: abundance and scarcity. Through his Guinean origins, Mr. Komara is a national of a country known as West Africa’s “water tower,” and as high commissioner of the OMVS, he has experienced the arid nature of the Sahel, an area particularly challenged by the harsh realities of climate change.

For all these reasons, Mr. Komara, also former prime minister of his country, can therefore afford to take a closer and serious look at freshwater resource management, as such management requires, not only knowledge of the issues intrinsically linked to the field, but also the expertise required to mobilize the financial resources for the implementation of a basin organization’s joint projects.

It should be recalled that the Senegal River, with its catchment area covering nearly 300,000 km2, runs along over 1,800 km of uneven rainy regions from its source in Guinea to its mouth where it flows into the Atlantic Ocean, at Saint-Louis in Senegal, a rainfall that ranges from 1,500 mm/year to 300 mm/year depending on the country.

This day-to-day experience of the OMVS, created in 1972 and regrouping Guinea, Mali, Mauritania and Senegal, makes up the core part of this book.

The author specifically depicts the current water resource characteristics and initiatives and international legal instruments purported to facilitate the management of these issues.

The following are reviewed, among other things, the striking account of the world’s freshwater supply (only 0.7% of the world’s freshwater supply is accessible to people) and the depiction of transboundary water conflicts and factors aggravating water availability. And as a sort of prophylaxis for tensions, it outlines the main mechanisms for consultation and sharing that would help prevent conflicts through the promotion of cooperation on transboundary waters. This, in particular, forms the subject of the second part of the book, dedicated to the OMVS as a model of cooperation and transboundary water management.

It is clear that freshwater has become, today more than in the past, a scarce commodity and, as such, a vital issue in international relations.

Sharing it can be both a source of tension and a source of conflict, or a vector for cooperation and integration of peoples, as the OMVS proves in the latter case. This ambivalence relating to the exploitation of water resources is reflected in the title of the book itself.

Base on this fact, Senegal, in its capacity as chair of the UN Security Council and during its mandate in the Security Council for the period 2016-2017, introduced, in April 2016 and for the first time before this UN body, a debate on the theme “water, peace and security,” to put the water issue back at the center of global concerns and draw the attention of the international community on related issues. I recall the qualitative presentation that the author had delivered at the time to the Security Council as high commissioner of OMVS, on the organization’s experience in transboundary water resources management.

It follows from all this that Mr. Komara has undertaken a public interest work by writing this book not on the basis of theoretical aggregates, but as a critical and factual diagnosis of the existing state. I am sure that his production will be a major landmark among the list of reference publications devoted to water resources management, and especially because he had the wonderful idea of adding to it an appendix illustrating (maps, tables) the world water status and OMVS projects and achievements.

In the end, public authorities, researchers, experts or readers who are concerned about understanding and gaining an insight into the issues related to freshwater, one of the major paradigms in international relations of the 21st century, will find in this book food for thought to enlighten them and, most importantly, to move in the right direction to preserve and share water resources.

At stake is the safeguarding of international peace and security. And I believe, the great merit of Mr. Komara ultimately lies in the wake-up call that is heard in his book. I very much compliment him on this.

Macky Sall 
President of the Republic of Senegal





FOREWORD 
A VERY TIMELY WARNING

On March 13, 2013, while I was in an operating room under general anesthesia, the four heads of state of Guinea, Mali, Mauritania and Senegal, who were meeting in Nouakchott on the occasion of the 15th OMVS Summit, accorded me the distinct honor of being appointed high commissioner of the Senegal River Development Organization.

This happy news, which was meant to catalyze my healing, was shaken by a warning I received the following day from a former colleague of Asian origin who said: 

“I have just learned through the media about your appointment as head of an organization that manages a transboundary river. I am rather worried for you because, from what I know about this subject, you are at risk of being involved in an armed conflict; states are ruthless when it comes to taking over water resources on their territory and are just as ready to conquer or control their water-supplying neighbors if the latter were to stand against them.”

This warning made me tremble. Indeed, I knew that two tribes or two neighboring villages that had lived on good terms had even killed each other for a water source, out of a desperate act for survival, but I did not think that states could do the same.

So I wondered if OMVS, whose destiny I had to take hold of, was going to be subject to such a gloomy prediction. Fortunately, as soon as I took office, I realized that, far from being a source of conflict, the Senegal River was the ideal model for peaceful management of shared water resources.

However, during the four years that I was head of OMVS, I learned very quickly that my friend’s prediction was, unfortunately, extremely insightful.

The following examples, relating to the issues of transboundary water management, and water management in general, in Asia, America and Africa, will demonstrate the extent to which the world should set up sound rules to avoid emerging conflicts.





“Water is a precious resource, crucial to realizing the sustainable development goals, 
which at their heart aim to eradicate poverty.”

Ban Ki-moon

“International watercourses and related installations, 
facilities and other works shall enjoy the protection 
accorded by the principles and rules of international law applicable in international and non-international armed 
conflict and shall not be used in violation 
of those principles and rules.”

Article 29, New York Convention
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A POTENTIAL SOURCE OF CONFLICT
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GLOBAL WATER SUPPLIES AND THEIR TRANSBOUNDARY CHARACTERISTICS

Surface waters

It is a glaring reality that water is essential to life or, quite simply, that there is no life without water.

Water, that precious resource, covers nearly 70% of the planet’s surface for an estimated volume of 1,400 million billion m3. Of this immense volume, only 2.8% include fresh water, i.e., water suitable for human consumption. However, if we subtract from this number the 2.1% of glaciers and snow, only 0.7% of fresh water is ultimately left, in rivers, natural or artificial reserves (lakes and dams) and groundwater.

When looking at these water supplies, it is quite obvious that, for the most part, they extend across land borders between the states of the globe. Indeed, they either span several countries, or, as in the case of rivers, they originate in a given country, cross others and generally end up in the sea or in a lake located in a country downstream. This is the reason why, over all other essential resources, water clearly proves the natural interconnection of countries and peoples.

The geographic configuration embodying that state of affairs is illustrated by transboundary basins. Watercourses are characterized by watersheds that can be defined as the surface on which all the water of the river and its tributaries flows from upstream to downstream. When these basins cover more than one country, they are called transboundary basins. Knowledge of transboundary basins and their watercourses is therefore of vital interest for understanding the issues of shared waters in the world. As a matter of fact, transboundary watercourses cross regions where communities live with often complex relationships. The fact that cross-border states are located upstream or downstream, or that they depend heavily on resources, is of great importance in political relations.

There are about 263 international river basins in the world. These basins cover 45% of the land area. They represent 60% of surface freshwater. In terms of geographic distribution, Europe is the prime region with 60 basins covering 54% of its surface area, followed by Africa with 59 basins covering nearly 62% of its surface area. Asia, with 57 basins covering 39% of its surface area, is in third place. The remaining regions are North and Central America, with 40 basins covering 35% of its area, and South America, with 38 basins covering 60% of its area.

Some rivers flow across a large number of countries: the Danube, shared between 19 states, is the largest, followed by the Congo River basin with 13 states, the Nile basin (11 states) and the Niger basin (11 states). The acknowledgement of such interdependence around shared waters has led states to form transboundary basin organizations (TBOs). The table below shows the main transboundary rivers in the world. It is therefore essential to differentiate the list of states crossed by basins from that of the actual membership of those states in the transboundary basin organizations (RBO) set up. The first list is geographically natural and therefore permanent. The second is political and extensive due to diplomatic reasons. This accounts for the differences between the two lists.

Hydrological Interconnexion: 
Many countries share international basins I









	
River basins


	
Number of countries 
in the basin


	
Basin member countries







	
DANUBE


	
19


	
Albania, Austria, Bosnia, Bulgaria, Croatia, Czech Republic, Germany, Hungary, Italy, Macedonia, Moldova, Montenegro, Poland, Romania, Serbia, Slovakia, Slovenia, Switzerland, Ukraine





	
CONGO


	
13


	
Angola, Burundi, Cameroon, Central African Republic, Congo, Democratic Republic of the Congo, Gabon, Malawi, Rwanda, South Sudan, Tanzania, Uganda, Zambia





	
NILE


	
10 (+ 1)


	
Burundi, Democratic Republic of the Congo Egypt, Eritrea, Ethiopia, Kenya, Rwanda, South Sudan, Sudan, Tanzania, Uganda





	
NIGER


	
11


	
Algeria, Benin, Burkina Faso, Cameroon, Chad, Côte d’Ivoire, Guinea, Mali, Niger, Nigeria, Sierra Leone





	
AMAZONIA


	
9


	
Bolivia, Brazil, Colombia, Ecuador, French Guyana, Guyana, Peru, Suriname, Venezuela





	
RHINE


	
9


	
Austria, Belgium, France, Germany, Italy, Liechtenstein, Luxembourg, Netherlands, Switzerland





	
ZAMBEZI


	
9


	
Angola, Botswana, Democratic Republic of the Congo, Malawi, Mozambique, Namibia, Tanzania, Zambia, Zimbabwe





	
LAKE CHAD


	
8


	
Algeria, Cameroon, Central African Republic, Chad, Libya, Niger, Nigeria, Sudan





	
ARAL SEA


	
8


	
Afghanistan, China, Kazakhstan, Kirghizstan, Pakistan, Tajikistan, Turkmenistan, Uzbekistan





	
JORDAN


	
6


	
Egypt, Israel, Jordan, Lebanon, Occupied Palestinian Territory, Syria





	
MEKONG


	
6


	
Cambodia, China, Laos, Myanmar, Thailand, Vietnam





	
VOLTA


	
6


	
Benin, Burkina Faso, Côte d’Ivoire, Ghana, Mali, Togo





	
GANGES-BRAHMAPUTRA


	
6


	
Bangladesh, Bhutan, China, India, Myanmar, Nepal





	
TIGRIS-EUPHRATES


	
6


	
Iran, Iraq, Jordan, Saudi Arabia, Syria, Turkey





	
TARIM


	
6


	
Afghanistan, Chine, Kirghizstan, Pakistan, Tajikistan, Territories administrated by China and claimed by India





	
INDUS


	
5


	
Afghanistan, China, India, Nepal, Pakistan





	
NEMAN


	
5


	
Belarus, Latvia, Lithuania, Poland, Russia





	
VISTULA


	
5


	
Belarus, Czech Republic, Poland, Slovakia, Ukraine





	
LA PLATA


	
5


	
Argentina, Bolivia, Brazil, Paraguay, Uruguay





	
SENEGAL


	
4


	
Guinea, Mali, Mauritania, Senegal





	
GAMBIA


	
4


	
Gambia, Guinea, Guinea-Bissau, Senegal









From a positive solidarity perspective, transboundary watercourses provide tremendous development opportunities for riparian countries. These are geographically different in location with regard to the watercourse and should implement management programs according to both physical parameters (upstream or downstream) and their relative levels of development. Unfortunately, this is not always the case, and very often leads to disagreements of variable degrees between the states bordering the same watercourse.

The extent of such disagreement depends on the country’s position in the basin and the scale of its dependence on water resources. Countries like Hungary or Bangladesh have their entire territory in international basins. That is as specific as those that are heavily dependent on rivers. For 39 states, most of the water used comes from abroad. Included in this figure are states for which between 50 and 75% of resources come from outside, and others for which dependence on external resources exceeds 75%. There are even extreme situations, with countries almost totally dependent on external resources such as Egypt and Iraq (90%). In other words, it is a central preoccupation for each of the states concerned to ensure the flow of water from upstream of the shared watercourse. The downstream states’ concern is that upstream states with an advantageous geographic position are taking or diverting a substantial amount of water that would negatively affect flows in their countries.

The increasing needs stemming from economic pressure (development of dams for irrigation, drinking water supply and hydroelectricity) are major sources of disputes between riparian states. So the haunting issue is whether transboundary waters are vectors of peace or causes of conflict. Since there are no codified, consensual and constantly applied rules for all transboundary rivers and basins, it is easy to understand the outbreaks of recurrent agitations between certain riparian states.

Aquifers or groundwater

In addition to surface water, aquifers should be considered. A large part of the water reserves on which mankind relies are groundwater, called aquifers. They too cross the political boundaries of states and their uncoordinated use is a source of growing tension. Indeed, until recently, tension was focused mainly on surface waters considered as the main source of water resources for countries.

The situation has changed and the progress of geophysical science associated with the operation of satellites has made it possible to show that our planet harbors large reserves of water in aquifers. An aquifer is a geological formation that contains temporarily or not available water, made up of permeable rocks and capable of restoring it naturally or by use. An aquifer can be a vast natural reservoir of groundwater. Today, it is estimated that aquifers provide drinking water to half the world’s population.

But groundwater is subject to a regime of over-exploitation in the arid regions, as is the case of the Arabian aquifer or groundwater in Southeast Asia whose waters are extracted for intensive irrigation. Many regions live on their stocks and use more water than can be renewed. Worse: among the 37 largest aquifer sources studied between 2003 and 2013, which are among the most heavily exploited in the world, eight of them no longer benefit from natural refilling by rainfall. California, which has long faced drought, now lives on its reserves because of the large volumes taken for agricultural irrigation. In addition to the scarcity issue, pollution is also a challenge. Landslides or seawater infiltration are occurring in some areas. The drop in urban groundwater levels in China, Bangladesh or the Pacific is gradually increasing salination.

Africa, in particular, is well resourced with groundwater. It has nearly 40 major aquifers with a volume of 600,000 km3 of groundwater. These volumes are 100 times larger than the annual precipitation and 20 times higher than the total surface water (lakes, basins). These reserves are unevenly distributed by region. The countries with the largest aquifer reserves are Libya, Algeria, Sudan and Chad. Some aquifers are shallow and therefore easily accessible. But they are also easily polluted and wasted.

In 2012, an international team of researchers composed of Namibians and Germans revealed the existence of large aquifer reserves in the Namibian subsoil. Drilling and appraisal work on the groundwater (named Ohangwena II) started in 2006 and covered a sample of 20 wells. The reservoirs are 300 m deep, 70 km long and 40 km wide. The region lies in the dry north-central part of Namibia. The reserves are said to have been formed over a period of 10,000 years from the rainwater flow on the slopes of a mountain located on the Angolan border. They would make it possible to cope with a drought lasting 15 years.

The Sahara region, extremely arid, also holds out prospects. Yet it was not always so. The Sahara was subjected, in the distant past, to a major climate change that transformed this area, which was formerly very green (5,000 years ago), into the extremely arid region that we know today. Nevertheless, it has large supplies of water dating back to prehistoric times. Unfortunately, unlike the Namibian reserves, these aquifers do not refill. Water is trapped in these aquifers. They are referred to as “fossil groundwaters” because of their distant origin. The Sahara is the largest African desert and the world’s largest and hottest desert covering an area of 8.6 million km2.

As with surface waters, experts also speak of “vulnerability” or “stress” of aquifers, when there is overexploitation.

Today, there are latent conflicts almost everywhere over shared waters in Africa, Asia, America and Europe. Water was certainly the cause of a war started 4,500 years ago in Asia (over the waters of the Tigris and Euphrates), but the issue has perhaps never been so worrying and so widespread since then. This fact leads some experts to talk about the risk of a “blue gold war” and even predict a general upheaval in certain regions, such as Asia and the Middle East, with large populations facing an increasingly stressful water deficit.





I. After Wolf et al. (Year 1999) in “Rapport mondial sur le développement humain 2006,” updated in 2017, p. 7.
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ADDRESSING CONFLICTS RELATED TO TRANSBOUNDARY WATERS

The previous chapter dealt with the origins of confrontations of different kinds over shared waters. This chapter will focus on examining cases where countries, regions or communities face real risks of conflict. It is interesting to start with the definition of the concepts of conflict or war that we will use.

The Strategic Foresight Group, an institute working on this issue, proposes the following definitions:

•By “war” is meant, according to the definition of the Fourth Geneva Convention (1949), “any dispute between two States leading to the intervention of armed forces.”

•By “risk of war,” we mean the existence of litigation and the absence of a settlement mechanism. It often results in a climate of hostility (threats of retaliation or armed intervention).

The Pacific Institute for Studies in Development, Environment, and Security clarifies the concept of “conflict.” It lists six types that have a negative impact on the management of water resources or water-related infrastructure:

•the intention to control water resources;

•the attempt to turn it into a military weapon;

•the fact of making water a political weapon, i.e., using it to achieve a political objective;

•the use of water as a terrorist issue;

•the use of related infrastructure as a military target;

•when water becomes an area of discord for development, i.e., how it is used in a socio-economic development context.

With these clarifications, it should be noted, however, that the status of water as a source of war is the extreme level of the water crisis. This case has come up in history. But it is very rare these days.

Conflicts over international waters, on the other hand, have a global dimension. They revolve around competition, control and security issues. Many known examples illustrate these different trends or types of water conflicts that are occurring around the world or are likely to erupt in the near future.

To this end, it is worth reviewing the current alarming situations in many areas in the world.

Transboundary water conflicts in Africa

Africa has about 30 transboundary basins, each covering many transboundary rivers. Some of these transboundary watercourses are the subject of disputes, even conflicts, and some of them are in the process of drying up. We review here the most typical.

The Nile

Tensions around the waters of the Nile are among the most ancient, but also the most acute, situations. Water sharing has created a climate of mistrust and controversy among riparian countries for many years. It is an interstate tension that strains this region, which is very arid downstream.

The Nile is a legendary river. Herodotus wrote the famous formula “Egypt is a gift from the Nile.” It shows the common destiny between Egypt and the river. With a length of 6,670 km, it is the longest river in the world. It is composed of the Blue Nile and the White Nile. The Blue Nile rises at Lake Tana in Ethiopia and accounts for nearly 85% of the river’s waters. The White Nile represents 15%. It takes its source in Rwanda, in Lake Victoria. The two branches meet in Khartoum, Sudan.

Eleven countries share the Nile basin: Burundi, Democratic Republic of the Congo, Egypt, Eritrea, Ethiopia, Kenya, Rwanda, South Sudan, Sudan, Tanzania and Uganda. Its sheer size is both a strength and a weakness. A strength in the sense that its length and its flow (2,830 m3/s) make it possible to irrigate and supply fresh water and electricity to the riparian countries faced with a severe shortage. But it is also a weakness since this high demand has an impact on the quality and course of the river. The water from the Nile is withdrawn in large quantities.

Egypt has been the major beneficiary so far. The Nile stretches 22% of its length to Egypt and provides 95% of its water supply, including 85% for the agricultural sector. To protect Egypt from abusive water retention in the zones located upstream of the river, England, a colonial power at that time, allocated to Egypt, under a 1929 treaty, 48 billion m3 of water, against 4 billion for Sudan. This made Egypt the major beneficiary of the Nile’s exploitation. To foreclose this agreement, a covenant gave it the right of veto over any dam project upstream of the river that could reduce or divert the course of the Nile.

Since the 1929 treaty, Egypt’s relations with its neighbors have been strained. There is a recurrent complaint about this allocation, which is considered inequitable. Egyptian leaders see their hegemony as “inalienable rights” and are reluctant to make concessions to other riparian states. In 1958, the Egyptian Army was preparing for the worst when Sudan unilaterally decided to start construction work on its third dam on the Nile. International pressure stopped the Egyptian offensive. In 1959, negotiations, under international supervision, resulted in a new agreement that granted Sudan 22 billion m3 per year. This constitutes 87% of the Nile flow for the two countries, and only 13% for the other riparian states.

In 1960, Egypt built the Aswan high dam in the Nubian desert, 3,600 m long with a height of 111 m and a capacity of 169 billion m3.
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