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Dams

There is about one dam to every 683 000 persons in 

Africa, while the equivalent fi gure for the rest of the 

world is 168 000 (Strobl, E. and Strobl, R. 2009). More 

than 1 270 dams have been built on rivers in Africa 

to store water and supply hydropower and irrigation 

water (UNEP 2008). Although its large dams are 

relatively small compared to the continent’s natural 

lakes, a number of African countries have some of the 

world’s largest dams (Figure 1.3, Table 1.7). 

Figure 1.3: Distribution of dams across Africa
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Table 1.7: Africa’s largest reservoirs (Source: WCD 1999)
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Wetlands

According to the Ramsar Convention on Wetlands 

(1996), wetlands are areas of marsh, fen, peatland 

or water, whether natural or artifi cial, permanent or 

temporary, with water that is static or fl owing, fresh, 

brackish or salt, including areas of marine water the 

depth of which at low tide does not exceed 

six metres.

Such areas, which provide many “ecological 

goods and services”, including food sources, wildlife 

habitat and water storage and fi ltration, cover about 

one per cent of the continent’s total surface area and 

are found in virtually all countries.

A wide range of wetland types is found in 

Africa. Major types include both artifi cial and 

anthropogenic lakes, freshwater marshes, river 

fl oodplains, swamps and peat lands, in addition to 

those containing a mixture of salt and freshwater 

such as estuaries and coastal lagoons. Examples of 

important wetlands include saline coastal lagoons in 

West Africa, freshwater lakes scattered throughout 

the continent, brackish-water lakes in East Africa, the 

Okavango Delta and Kafue fl ats in Southern Africa, 

the marshland along the White Nile in Central Sudan, 

and the large fl oodplain wetlands of the savannah 

region that fl ow into Lake Chad (Stock 2004, Haller 

and Merten 2008, Ramberg and Wolski 200, Etile and 

others 2009). Figure 1.4 shows Africa’s main lakes, 

rivers and wetlands.

22

Figure 1.4: Surface water showing major natural lakes, rivers and wetlands (Source: UNEP-WCMC 2006)
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Estuaries

Estuaries are special types of wetlands 

found where rivers such as the Congo, 

Zambezi, Nile, Niger and Senegal 

discharge into oceans. They normally 

have a unique combination of physical 

features associated with their shape, 

catchment area and connection to 

the sea and tidal regime (Khedr 1998). 

This interface between saline waters 

from the sea and freshwater from rivers 

is rich in biological diversity. Lake St 

Lucia in South Africa is an example of 

an important estuary; it is the largest 

estuary on the east coast of Africa and is 

recognized as a wetland of international 

importance by the Ramsar Convention 

(Crook and Mann 2002).

Groundwater

Aquifers and groundwater are highly important in 

Africa, especially for dry countries in the northern 

and southern sub-regions. Widespread but limited 

groundwaters represent only 15 per cent of the 

continent’s renewable water resources, but the source 

of drinking water for three quarters of the continent’s 

population (UNECA and other 2000).  The cities of 

Lusaka, Windhoek, Kampala, Addis Ababa and Cairo 

are highly dependent on groundwater for municipal 

water, and groundwater contributes to the supply of 

other cities such as Lagos, Abidjan, Cape Town and 

Pretoria (Robins and others 2006). 

Groundwater plays an important role in 

providing water for people and animals in rural areas 
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Figure 1.5: Surface and groundwater features (Source: BGRM/UNESCO Paris 2008)

 

of Africa and may be the only practical means of 

meeting rural community needs in its arid and semi-

arid regions (Robins and others 2006). Groundwater 

is generally cheaper to develop compared to 

alternatives. Aquifers are usually protected from 

contamination; however pollution from human 

activities on the surface is a growing concern. In 

addition, naturally occurring fl uoride [F] and arsenic 

[As] can cause signifi cant problems. Groundwater 

is less prone to evaporation than are surface water 

bodies, so it is a more reliable water source, especially 

during droughts (Calow and others 2010). Finally, 

groundwater is a source of seepage into water bodies 

such as rivers and lakes, and this interaction in the 

water cycle is important for maintaining the integrity 

of ecosystems.

Most countries in the desert areas of Africa 

such as Libya, Egypt, Algeria, Tunisia, Namibia 

and Botswana receive very little precipitation and 

therefore rely heavily on groundwater resources. 

For example, groundwater provides 80 per cent of 

domestic and livestock demands in Botswana (SADC 

and others 2008), and is the source of livelihood 

for 80 per cent of Namibia’s rural population needs 

(Ndengu 2002). In general, groundwater represents 

the only source of water in North Africa (Braune and 

Xu 2010). Some of Africa’s important aquifers are 

losing water faster than the rate of recharge, such as 

those found in large sedimentary basins of 

Lake Chad, and under the Sahara desert 

(Stock 2004). Figure 1.5 shows Africa’s surface 

and groundwater features. 
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Figure 1.6: Rainfall map (Period data collected: 2003–2007, UNEP 2004)

Water and the

Physical Environment

Climate

The distribution of rainfall varies in space and 

time, with a consequent overall unreliability of 

water supplies. In some places there are temporal 

variations as high as 40 per cent around the mean 

(UNECA and others 2000). The climate varies from 

humid equatorial to seasonally arid and tropical 

and sub-tropical Mediterranean-type climates. The 

continent’s northern and southernmost extremes 

have temperate Mediterranean climates; in between 

are the subtropical Sahara and Kalahari deserts. 

Rainfall varies considerably by season, with some 

regions, such as the drought-prone areas of the 

Key Facts

Africa’s climate is characterized by an overall unreliability 

of rainfall

There are two rainfall extremes, ranging from near zero in dry 

regions such as the Sahara Desert, to extremely high rainfall in 

the Congo-Guinean rainforests

There are pronounced seasonal variations in precipitation in 

many African regions
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Sahel, Southern and Eastern Africa, experiencing 

pronounced seasonal wet and dry periods (Hulme 

and others 2001) (Figure 1.6). Topographical features 

and diff erences in sea-surface temperatures infl uence 

climatic diff erences between the eastern and western 

parts of the continent.

The highest rainfall is observed in the Indian 

Ocean Islands and Central African states, while 

Northern African states receive the lowest. Overall, 

annual rainfall reliability is low, and in most 

sub-regions except Central Africa, it is less than 

potential evapotranspiration, with a highly variable 

picture across Indian Ocean Island States (UNEP and 

WRC 2008). Historical records show that during the 

20th century, rainfall has been decreasing over large 

portions of the Sahel, while rainfall has increased in 

East Central Africa (Nicholson 2005).

Major infl uences on the climate come from 

prevailing wind movements, which are found in the 

equator region, the two tropics and the two largest 

deserts: the Sahara in the north, and the Kalahari 

in the south-western part. Circulation of these 

air masses brings rainfall to diff erent parts of the 

continent, and seasonal, inter-annual and long-term 

circulation dynamics are instrumental to changes in 

local climate zones (Dinar and others 2008).

Figure 1.7: Africa’s Biomes (Source: Chi-Bonnardel 1973)
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Key Facts

Arid lands cover about 60 per cent of Africa

Precipitation, primary productivity and biodiversity 

are correlated

More than 40 per cent of Africa’s population lives in arid, 

semi-arid and dry sub-humid areas

Africa’s Biomes

Generally, the pattern of vegetation in Africa largely 

mirrors its climatic zones, with areas of high rainfall 

producing the greatest volume of biomass, or 

primary productivity. On a broad scale, UNEP (2008) 

has defi ned the vegetation of Africa in terms of eight 

major biomes—large areas with similar patterns of 

vegetation, soils, fauna and climate (Figure 1.7). 

Approximately 66 per cent of Africa is classifi ed 

as arid or semi-arid (Figure 1.8), with extreme 

variability in rainfall (UNEP 2002). There are three 

main deserts: the Sahara in the north, and the 

Kalahari and the Namib deserts in southern Africa. 

They are situated around the Tropic of Cancer in 

North Africa and the Tropic of Capricorn in the south. 

Other arid to semi-arid areas include the belt along 

Figure 1.8: Aridity zones (Source: UNEP 2004)
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Figure 1.9: Comparative population numbers by world region in 2009 and projected population for the year 2050 

(Data Source: UNFPA 2009) 

Key Facts

Africa’s population growth rate of 2.3 per cent from 2005 to 

2010 was the world’s highest

Over that time, Africa’s urban population grew at a rate of 

3.4 per cent

Water and Population

Africa’s rising population is one of the main drivers 

behind the slow progress in water and sanitation 

provision and in the increasing demand for, and 

degradation of water resources. Among the world’s 

regions, the continent’s average population growth 

rate of 2.3 per cent for the period 2005 to 2010 was 

the highest (UNFPA 2009). Africa is the second-most 

populous continent after Asia (Figure 1.9). Africa also 

had the highest urban growth rate for the period 

2005-2010, although on average it also had the 

largest proportion of rural population in 2009 (UNFPA 

2009). About 40 per cent of Africa’s population now 

lives in cities. Between 2005 and 2010, Africa’s urban 

population grew at a rate of 3.4 per cent, or 1.1 

per cent more than the rural population. The urban 

growth rate over that time was highest in Central, 

Eastern and Western Africa, although at 58 per cent in 

2009, Southern Africa had the highest proportion of 

urban population (Figure 1.10).

Permanent settlements are sparse in areas such 

as the Sahara and the western part of Southern Africa, 

but there are some places, such as the Nile delta, 

which are densely populated. Unlike biodiversity 

and primary productivity, which are generally 

correlated to rainfall availability, the distribution of 

people in Africa is also infl uenced by many natural 

and human induced factors that include availability 

of land for agricultural activities, the prevalence of 

natural disasters and disease, confl icts over natural 

resources, and historical reasons, among others. 

Nevertheless, people have tended to settle in areas 

of adequate water, and even the emergence of early 

civilizations along the Nile River was closely tied to 

the eastern coast of Africa, and up to the Horn of 

Africa. More than 40 per cent of Africa’s population 

lives in the arid, semi-arid, and dry sub-humid areas 

where demand for water and other ecosystems 

services is on the rise (Ingram and others 2002, De 

Rouw 2004, Sultan and others 2005).   

Droughts during the past three decades and 

land degradation at the desert margins, particularly 

the Sahara, have raised concerns about expanding 

desertifi cation (Herrmann and Hutchinson 2005). The 

full nature of this problem and the degree to which 

human activities and climate change are contributing 

to it are still being determined. However, the negative 

impact that these degraded lands have on the 

livelihoods of the people who attempt to utilize them 

is well documented (UNEP 2008). 
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Figure 1.10: Selected demographic indicators for African regions (Data source: UNFPA 2009)

the availability of this critical resource. Countries 

with high population densities include Nigeria in 

West Africa, which is also the most populous nation 

on the continent with more than 150 million people 

(166 people per km2) and the Central African nations 

of Rwanda (394 people per km2) and Burundi (314 

people per km2) (World Bank 2010). It is estimated 

that the West Africa sub-region will still be the most 

populous by the year 2050 (Figure 1.10).
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Key Facts

Africa is widely acknowledged as the world’s poorest and least 

developed continent 

There are signifi cant linkages between water, the environment 

and poverty

Water and Poverty

Africa is widely acknowledged as the poorest and 

least developed continent in the context of the 

following selected issues:

• Nearly half of the entire population of Africa 

lives on less than one dollar a day per person 

(AfDB 2009); 

• Malaria remains the leading cause of child 

mortality and anaemia in pregnant women in 

Africa, and is endemic in 46 countries

(AfDB 2009); 

• The prevalence of undernourishment in the 

total population was 25.5 per cent for the period 

of 2000-2007 (AfDB 2009), and 30 per cent of 

Africa’s children less than fi ve years of age suff er 

from moderate to severe malnutrition 

(Kolo 2009).

Many of these issues can be linked to Africa’s 

water-related problems, which are compounded to 

include food shortages, diseases spread by water 

and other vectors, and fl ood damage, among other 

risks (Van Koppen and Schreiner 2003). Chapter 3 

discusses water stress, vulnerability, 

physical and economic water scarcity 

and the lack of water for food 

security in greater depth.

Poverty is a large part of the 

reason for low levels of access to 

safe water and sanitation, as well 

as for lack of other water-related 

needs such as irrigation. Poverty is 

widespread in Africa and although 

it is rapidly urbanizing, the majority 

of its population is still rural-based 

and dependent on mostly rain-fed 

agriculture (as explained in the next 

section). Poverty is a cross-sectoral 

issue that is normally defi ned in 

diff erent contexts. However, it is 

widely acknowledged that there 

are linkages between water, the 

environment and poverty (Faurès 

and others 2008, Chowdhury and 

Ahmed 2010) (Figure 1.11). 

While poverty is a contributing 

factor in the widespread lack of 

access to improved water sources, 

wealth is often linked to the 

Figure 1.11: Linkages between poverty, water, and the environment 

(Data Source: Hirji and others 2002)
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overconsumption of water resources. For example, 

a family of eight living in a squatter camp in the 

Cape Town area of South Africa uses about 120 litres 

of water a day collected from a tap a few hundred 

metres away. In contrast, a couple in a nearby rich 

neighbourhood who have a big garden to water, can 

use 2 000 litres per day (Pallett 1997).  Figure 1.11 

shows an example of a framework for summarizing 

linkages between poverty, water and environment, 

where the cross-sectoral nature of poverty is 

shown to cover aspects well beyond income and 

consumption. The diff erent dimensions of poverty are 

shown in the triangles, and examples of water and 

environmental linkages are shown in the semi circles.

Water and Gender

Economically and socially vulnerable groups such as 

women, the elderly and children often experience 

considerable negative eff ects related to the natural 

environment, such as droughts and fl oods, and 

demographic-related factors that include high 

population densities and land degradation (Saleth 
and others 2007). The issue most directly related to 

gender and water is the fact that traditionally, women 

and young children, especially girls, are instrumental 

in providing water for their families, particularly in 

rural Africa. They are thus more adversely aff ected 

when there is limited access to water resources. 

They often fetch and carry water in containers from 

long distances, spending large amounts of time 

and energy that could otherwise be used for other 

productive tasks. Women often perform between 65 

and 72 per cent of water collection duties (Black and 

King 2009, WHO/UNICEF 2008), and some African 

women spend as much as 40 per cent of their daily 

nutritional intake travelling to collect water (Chenje 

2000) (Figure 1.12).

Key Facts

Women and girls are instrumental in providing water for 

their families

African women often perform between 65 and 72 per cent of 

water collection duties 

Figure 1.12: Average water collection responsibilities in 

Africa (Data Source: WHO/UNICEF 2008)
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Water and Transport

Rivers serve as channels for transportation. 

The quest for cheaper and effi  cient methods of 

transporting goods has seen governments all over 

Africa increasingly recognize the value of inland 

waterways in promoting trade between nations, and 

for the need to integrate diff erent forms of transport 

networks across the continent (Ford 2007). Examples 

of the current continental impetus to utilize water 

transport more include the 20-year rehabilitation 

and upgrade plan for ports on Lakes Malawi and 

Tanganyika being carried out by the Tanzania Ports 

Authority (TPA) to improve the handling of imports 

and exports of coal, coff ee, sugar, tea, timber, tobacco 

and other commodities through the Tanzanian sea 

port of Mtwara on the east coast; and the signing 

of a memorandum of understanding to promote 

shipping on the Zambezi-Shire water system by the 

governments of Zambia, Malawi and Mozambique 

(Mzunzu 2002, Ford 2007).

There are extreme navigation problems on most 

of Africa’s major rivers (Winkley 1995). There is also 

uncoordinated development between diff erent water 

use sectors (Toro 1997, Nzewi 2005) and inadequate 

funding to develop or make improvements to the 

important river navigation systems. Only a few of 

the waterways, mainly in the Congo, the Nile and 

Zambezi basins, are internationally navigable (UNECA 

2009). Navigation issues on the Benue River in West 

Africa illustrate some of the challenges associated 

with the development of navigation and of Africa’s 

water resources in broader terms. 

River traffi  c on the Benue 

River increased steadily from 

1945 and peaked around 

1964 with a trade volume of 

more than 64 000 tonnes of 

commodities. Major imports 

included cement, fuel, salt and 

fertilizer, while cotton fi bre, 

other by-products of cotton 

and peanuts were the major 

exports from the Benue River 

Basin countries. Since 1965, 

various factors have conspired 

to reduce river transport to 

almost nothing. Fuel imports 

stopped in 1965 and the export 

of peanuts ceased in 1966. The 

decline has been attributed to a 

combination of the 

following factors: 

(1) Irregular natural 

hydrological regimes. 

The natural variability of 

precipitation has meant that 

navigation has never exceeded a 

period of sixty days, due to low 

river fl ows at certain times. 

(2) Environmental pressures. There has been a rapid 

and uncontrolled increase in the area of cultivation 

adjacent to the river and insuffi  cient soil conservation 

practices in the Benue River Basin. This has led to soil 

erosion and subsequent river siltation, resulting in the 

stalling of boats in water too shallow to fl oat vessels.

(3) Internal confl icts. Trade was stopped after the 

1967 outbreak of the Biafran War and resumed in 

1970 but stagnated to around 15 000 to 20 000 

tonnes of commodities per year, mainly meeting the 

needs of cotton companies. In 1980, trade declined 

again following the outbreak of war in Chad and the 

impoundment of the Lagdo Dam.

(4) The emergence of other forms of transport. The 

uncertainty and unreliabilty of river transport saw 

other forms of transport such as rail and road growing 

signifi cantly and gaining a substantial portion of the 

market share. However, the loss of vehicles on roads, 

problems related to the operation of the railway, and 

rising cotton production in both Chad and northern 

Cameroon meant that transport problems persisted. 

(5) Human management issues. The long-term 

management issues of a major link between the 

Chad Basin and Benue with the Niger Delta is another 

water transport problem.

(6) Dam construction on the Benue River and its 

tributaries. In addition to the lowering of water 

levels due to silting, the overall hydrology of the 

region has also been aff ected by the construction of 

the Lagdo Dam on the Benue, the Shiroro Dam on 

its tributary in Kaduna and also the Jebba and Kanji 

dams on the Niger River.  

Source: Enoumba 2010

Case study: Challenges of navigation on the Benue River between Cameroon, Chad and Nigeria
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Water and Agriculture
Most economies in Africa are closely tied to natural 

resources. Water is directly or indirectly used in 

almost every economic sector including agriculture, 

manufacturing, trade, mining, tourism, transport, and 

telecommunications, among others. 

Agriculture—largely rain-fed—is the single 

most important driver of economic growth for most 

African countries (Webersik and Wilcon 2009) (Figure 

1.13). The agricultural sector accounts for about 20 

per cent of Africa’s GDP, 60 per cent of its labour force 

and 20 per cent of the total merchandise exports, and 

is the main source of income for 90 per cent of the 

rural population (UNECA 2007). Compared to other 

sectors, GDP growth originating in agriculture is about 

four times more eff ective in raising incomes of poor 

people, with even higher potential multipliers from 

investing in agricultural water (World Bank 2009).

Water is both an ecosystem “good”, providing 

drinking water, irrigation and hydropower, and an 

ecosystem “service”, supplying people, whether they 

are aware of it or not, with functions such as cycling 

nutrients and supporting habitat for fi sh and other 

aquatic organisms, as well as “cultural services” such as 

scenic vistas and recreational opportunities.

Table 1.8 provides examples of ecosystem 

services that have direct or indirect linkages to 

water, classifi ed under four broad categories defi ned 

by the Millennium Ecosystem Assessment, 2005: 

provisioning, regulating, cultural, and 

supporting services.

Key Facts

Agriculture—largely rain-fed—is the main source of income for 

90 per cent of the rural population

Compared to other sectors, stimulating economic growth 

through agriculture is four times more eff ective in raising 

incomes of poor people; investing in agricultural water has even 

higher potential multipliers

Figure 1.13: Employment by sector for Africa in 2008 

(Data source:  ILO 2009, for population:  WRI 2009)

Table 1.8 Examples of ecosystem services linked to water (Source: MA 2005)
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