
Population and Water Resources  
in the OSS zone of action
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The OSS zone of action is unique with its geographic and historical specificities and 
natural wealth. It is a space characterized by its originality and permanencies (sea, 
climate, hills, biodiversity, populations, cultural diversity and landscapes). The OSS 
zone could be divided into three sub-regions, namely: North Africa located on the 
Mediterranean which crosses three continents and the world’s greatest desert, the 
Sahara. North Africa is a unique eco-region distinguished by its exceptional natural 
wealth and rich heritage; West Africa and Chad which extend over a saharian and 
sahelian space known for its savannahs, steppes, and desert regions, a Sudanian 
zone and a Guinean forest zone known for its abundant precipitations; East Africa 
is characterized by its rugged landscape due to volcanos, valleys, plains, cliffs, 
and especially mountains. These aspects have had significant influence during the 
creation of protected areas in the region. 

OSS zone of action covers an area of 17 191 000 km2 with 35% for North Africa, 
33% for West Africa and Chad and 32% for East Africa. It extends over 56% of 
Africa’s total area.

For analysis purposes, the 22 OSS member countries will be clustered as follows: 
countries of North Africa (Algeria, Egypt, Libya, Morocco, and Tunisia), countries 
of West Africa and Chad (Burkina Faso, Cape Verde, Côte d’Ivoire, Gambia, Guinea 
Bissau, Mali, Mauritania, Niger, Senegal and Chad) and countries of East Africa 
(Djibouti, Eritrea, Ethiopia, Kenya, Uganda, Somalia and Sudan).

Population evolution in the OSS zone of action
The population of the OSS zone of action has remarkably increased for the last 60 years going from 105 
million inhabitants in 1950 to 484 million in 2010. Population distribution among the three sub-regions 
has also known some evolution. In 1950, the countries of North Africa comprised 42 % of the zone’s total 
population. Today, this percentage decreased to 34 %. The population of East Africa reached 221 million 
in 2010, i.e. 46 % of the total population, compared to 40 % in 1950. In the 1980s, the population of East 
Africa exceeded that of North Africa (figure 1). The 
population of West Africa and Chad increased from 
19 million in 1950 to 98 million in 2010 despite that 
its proportion of the total population remained 20% 
for the same period.

Among the countries of North Africa, Egypt, Algeria, 
and Morocco are the most populous: together, they 
totalize 147 million inhabitants, i.e.

 89% of North Africa’s total population. The population 
growth rates of these countries are relatively high: 1,9 
%, 1,6% and 1,25% per year in 2013 respectively for 
Algeria, Egypt and Morocco.

Observatoire du Sahara et du Sahel
Sahara and Sahel Obervatory

Water

Source : UN World population prospects 2006, medium variant

Figure 1 - Evolution of the population of the OSS zone  
of action (1950- 2015), per million inhabitants
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For East Africa, Ethiopia, Sudan, Kenya and Uganda are the most populous countries of the sub-region 
and comprise 205 million inhabitants, i.e. 93% of West Africa’s total population. The population growth 
rates of these countries are very high: 3,3%, 2,7 %, 2,6% et 2% per year in 2013 respectively for Kenya, 
Ethiopia, and Sudan. 

For West Africa, Chad and Côte d’Ivoire rank first with about 20 million inhabitants, while Niger has the 
highest population growth rate of the OSS entire zone of action, with 3,9%.

Revised in 2012, the United Nations projections related to population growth  show that the total 
population of the countries of OSS zone of action could reach a total of 935 million inhabitants in 
2050 (including 468 million in the IGAD region , 231 million in the CILSS zone  and 236 million in the 
northern zone), i.e. an average annual increase of 2% and 451 additional million in 40 year.

Urbanization trends differ in a significant way 
between North Africa (except for Egypt) and three 
other countries, namely Cape Verde, Gambia, and 
Djibouti. The percentage of the urban population 
of these countries exceeds 50%. Overall, the 
urban population of the OSS zone of action for 
the last forty years has increased from 26 % (1975) 
to about 38 % in 2015. More particularly, this 
urban population increased by about 155 million 
inhabitants to reach 207 million in 2015 (figure 2).

Djibouti and Libya have a total urban population 
rate higher than 80 %. Egypt has the lowest rate 
in North Africa in terms of urban population (45 % in 2015) with about 39 million inhabitants in urban 
areas (17 million in 1975).

Population density at the national scale in the OSS zone of action varies depending on the environment 
ranging between 4 people per km2 in Libya to 188 people per km2 in other countries such as Uganda 
and Gambia. In fact, the highest concentrations of population are usually found around watersheds or in 
coastal areas.  Egypt, for instance, includes only 9 % of the total area of the Nile basin which hosts about 
one third of its total population with about 250 to 500 people per km2. Furthermore, nearly 64 % of the 
total area of the Nile basin is located in Sudan and comprises less than 36 million inhabitants, i.e. half the 
total number of the Egyptian population (CIESIN 2010). For Uganda, about 35 million inhabitants live on 
7,6 %  of the basin’s total area. 1,6 % of the Nile total area is located in Kenya and knows high population 
concentration with about 320 inhabitant per km². Ethiopia has about 35 million inhabitants living within 
an area of only 363 315 km² of the Nile basin, with a low population density (97 inhabitants per km²). In 
total, almost 224 million inhabitants live in the Nile basin, i.e. quarter of Africa’s total population. 

Since the 1980s, most of West African countries have known a galloping urbanization and large urban 
agglomerations have been created around the Niger River; certain cities as Niamey and Bamako are 
located on the shores of the River. The basin total population is of about 100 million inhabitants.

For Lake Turkana,  its population is mainly concentrated in the upper fifth Ethiopian part of the basin 
and in the extreme southern limit of Kenya with a density ranging between 500 to 2000 people per km2 
(SEDAC  2010).

Figure 2 - Evolution of the urban population of the OSS zone  
of action (1975, 2005 and 2015), per million inhabitant

  Source : UNDP Human Development Report 2007/2008
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For Lake Chad, the population is mainly concentrated in the southwestern part of the basin. Chad is the 
second most populous country after Nigeria, with 10 million of its population living in the basin. Niger 
comes in the third place with less than three million (SEDAC 2010).

Nearly 13 out of the 20 million inhabitants of the Juba Shebelle basin live in its Ethiopian part. A quarter 
of the basin area is occupied by Kenya and comprises about 2,5 million inhabitants. The Somalian part of 
the basin has a population estimated at 3,5 to 5,5 million (SEDAC 2010). The highest density is registered 
in the North-West part of the basin ranging between 100 to 500 people per km2.

The population of the Senegal River Basin is about 7 million inhabitants. Rural population is concentrated 
all along the basin and its tributaries and is increasing rapidly, with about 3% annually, which represents 
a very high rate, even according to West African criteria. The rate of urbanization is also relatively high 
throughout the basin; several small and medium size cities are located across the River (UNESCO 2003).

As population density provides an indication on demographic pressure, a comparison between coastal 
population density and national population density (table 1) has been conducted.  It shows a scale 
ranging between 2 in Asmara and Banjul to 130, 142, 200 and 312 respectively for Algiers, Mogadishu, 
Nouakchott and Abidjan. This observation clearly shows that the major part of the population of the OSS 
zone of action is concentrated in coastal regions. The major reason for this concentration is the diversity 
of economic activities, such as tourism, entertainment, and fishery in coastal areas.

Tableau 1 - Comparison of average national population density and coastal population density

Coastal cities Density per city (inhab/km2) 2013 National density (inhab/km2) 2013 order of magnitude

Asmara 94 57 2

Banjul 337 166 2

Nouakchott 800 4 200

Alexandria 1638 78 21

Dakar 1920 67 29

Algiers 2086 16 130

Mogadishu 2124 15 142

Tunis 3426 68 50

Casablanca 3753 71 53

Bissau 5195 56 93

Abidjan 18700 60 312

The Human Development Indicator (HDI) aims to measure the countries’ level of development, without being 
restricted to their economic development measured by the Gross Domestic Product (GDP). North African 
countries could be classified among the countries that have an average human development index comprised 
between 0,62 and 0,78 according to the United Nations Development Programme (UNDP, 2013), the global 
average index is of 0,702 for the same year. At the World level, they are classified between the 55th and the 
129th ranks. For the Sahelian countries, despite the progress of their human development indicator (especially 
for access to education and health services), they remain classified among the countries with “low human 
development level”. Except for Nigeria and Cape Verde, all other countries have a human development index 
inferior to the average index of the OSS zone of action countries (0.498): Mauritania (0.487, 161st), Senegal 
(0.485, 163rd), Gambia (0.441, 172nd), Mali (0.407, 176th), Guinea-Bissau (0.396, 177th), Burkina Faso (0.388, 

Is human development progressing in the countries of the OSS zone  
of action?
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181st), Chad (0.372, 184th), and Niger (0.337, 187th) . Even though poverty is decreasing, its rate compared to 
the national threshold remains over 40 % for all countries except Cape Verde. 
In 2012, despite the continued slowdown of global growth, the ECOWAS sub-region progressed of 6,0% 
against  6,1% in 2011. Several countries registered a growth rate of more than 6% in 2012, notably Burkina 
Faso with 8,0%, Niger with 11,6% and Côte D’Ivoire with 8,6%. This growth can be explained by an increasing 
demand for external natural resources (notably mining resources) which led to an increase in world prices, 
and the recovery of agriculture following the high level of precipitations which characterized the years 2012-
2013. Planned investments in the sector of electrical energy and the support measures undertaken to alleviate 
difficulties related to the supply of electricity and 
to re-launch agricultural activities were positive .
The IGAD countries are also classified under 
countries with low human development index 
except for Kenya. At the world level, they are 
placed between the 148th and the 188th ranks. In 
general, the countries of the OSS zone of action 
could be divided into three groups (figure 3):

• Countries with 0,70<HDI<0,80 
• Countries with 0,55<HDI<0,70  
• Countries with HDI≤0,54.

Sustainable access to improved source of water and sanitation is one of the Millennium development 
objectives. It aims to reduce by half the proportion of people with no access to improved source of drinking 
water and adequate sanitation by 2015 (compared to 1990). 

The proportion of population with sustained access 
to improved water source is more than 73% of the 
total population of the OSS zone, against 60% in 
1990 (figure 4). In 2012, about 129 million of rural 
population did not have access to improved water 
source.  

Access to an improved sanitation system (which 
does not necessarily involve wastewater treatment) 
is important, especially in urban areas where risks 
of population contamination with wastewater 
are higher.  In Africa, as for the rest of the world, 

access to sanitation and wastewater treatment is 
still lagging compared to drinking water. In 2012, 
about 254 million people in OSS zone of action 
do not have adequate sanitation system in 2012. 
For instance, the proportion of population with 
access to sanitation system in the same year did 
not exceed 47% of the total population, though 
it is clearly superior to that of 1990 which was 
restricted to only 38% (figure 5).

Source : WHO/UNICEF JMP-report, 2014

Figure 5 - Proportion of population with access to adequate sanitation 
between 1990 and 2012

Are the countries of the OSS zone of action progressing towards achie-
ving the Millennium Development Goals for development in terms of 
access to water and sanitation?

Figure 4 - Proportion of population with access to improved drinking 
water source in 1990 and 2012

Source: WHO/UNICEF JMP-report, 2014

 Source: FAO (Aquastat), 2013

Figure 3 - Human development index in the OSS zone of action
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The OSS zone of action receives each year an average precipitation rate of about 11 000 mm (figure 6). 
However, the geographical distribution of these precipitations is often unbalanced. For instance, North Africa’s 
share of total precipitations is 7 % compared to 58% for West Africa and Chad and 35% for East Africa.

The renewable conventional water resources 
(surface water and ground water), called « natural », 
of the entire countries of the OSS zone of action are 
estimated, on average, at about 759 km3/year (FAO 
Aquastat, 2012-2013).

As a result of the uneven distribution of precipitations 
in time and space, these renewable water resources 
can be presented per sub-region as follows:   13% 
for North Africa, 51% for West Africa and Chad 
and 36% for East Africa. Overall, 40% of these 
resources (307 km3/yr.) cross the borders and are 
shared by several countries of the same zone or 
with other African countries. In addition, surface 
water resources are also unevenly independent. For 
instance, dependency on external water resources 
is particularly high for certain countries: 97 % for Egypt (Nile), 96 % for Sudan (Nile) and???? for Mauritania 
(Senegal River), 90 % for Niger (Niger River), 67% for Chad, 62% for Eretria (Baraka and Mereb Rivers) and 
59% for Somalia (Shebelle River).

The differences of variability, between seasons and years, and of water quality, which are often more 
pronounced in semi-arid, arid and Sahelian regions, accentuate the contrast between regions and countries. 
This imbalance is more obvious if we calculate the average water resources per capita, or inversely, if we 
calculate the number of inhabitants that should share each one million m3 of water (« competitiveness index 
»), which ranges between 60 inhabitants in Guinea Bissau to 12 300 in Libya !

The disparities among countries and more obviously 
among interior regions or basins are even more 
considerable. For example, the natural resources per 
inhabitant in Guinea Bissau (action zone of about 17000 
m3/yr) are 200 times greater than those of Libya!.

Despite its limited significance, the expression of 
average « natural » water resources per capita is the first 
indicator to characterize the state of « tension » or “water 
poverty» (between 1000 and 500 m3/yr per capita) and 
of “structural shortage” (less than 500 m3/yr per capita).

These evaluations are however overoptimistic as 
these so-called natural  resources, as calculated by 
hydrologists, are only partly accessible and exploitable, 
hence real, depending on the practical and socio-
economic possibilities for accessing them (barely 

one quarter of the total resources consist of regular streams) and on environmental constraints (notably for 
the preservation of aquatic ecosystems). In practice, only the really exploitable water resources should be 
compared to populations and demands, in each country and preferably per basin.

In addition to «blue waters» (surface water streams and renewable groundwater), which could be calculated, 
it would also be appropriate to take into consideration «green water» (rainwater) as the average annual flow of 
green water footprint amounts to 370 km3 / year in the countries of the OSS zone. However, these resources 
are also unequally distributed: 21% in North Africa, 34% in East Africa and 45 % in West Africa and Chad, 
which explains the high demand for irrigation water (blue water) for the countries of North Africa, which 
amounts to more than 70% and reaches 90% of the total water demand in certain countries. 

Source : Climate Hazards Group IntraRed Precipitation  
with Station data

Figure 6 - Average annual precipitations (2014)

Are renewable natural resources abundant and how are they distributed 
in the Oss zone of action?

Figure 7 - Shared groundwater resources  
in the OSS zone of action
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Are water resources in the OSS zone of Action sustainable?
Though the impacts of human activities (land use, urbanization, deforestation, pollution) which affect the 
quality or renewability of water resources are far from being neutralized, their negative consequences are 
most likely on the short and medium term and can be accentuated by climate change.  

In addition, the criteria for natural waters exploitability could also progress: in a more restrictive way 
through a better consideration of environmental constraints, and in a less restrictive way with the rarefaction 
of their availability, especially in the North.  

Irrespective of any degradation or physical change, water resources per capita will evolve, depending on 
the population, and will create a significant asymmetry between the North, East and South. However, it 
is important to note that many countries of North Africa have recently revised downwards the calculation 
of their water resources on which are based their development plans, as a precaution or taking into 
consideration the several dry episodes witnessed during the last decades and which led to a decrease of 
average water resources by 20% in Algeria and 25% in Morocco (Plan Bleu, 2008).

Even though difficult to be quantified at specific timelines, the regional effects of global climate change 
on water cycle -precipitation, evaporation, flow-, will most probably impoverish the water resources of the 
OSS zone of action, especially the resources of North Africa, accentuate their variability, (more frequent 
and accentuated droughts), and hence weaken their exploitability. The poorest countries in terms of water 
are the most affected.

Water demand compared to water supply
In order to evaluate the degree of water stress and/or shortage, the present work is based on the 
exploitation index of renewable natural resources (withdrawals ratio/resources), which reflect two 
thresholds indicating the appearance of water stress when we use more than 20 % of renewable 
resources (FAO, 2002) and water shortage with 40% of water exploitation (figure 8) (Marsily, 2006).

Results at country level revealed four 
distinct situations  (figure 9), with a first 
group of countries with no risk of water 
shortage (a ratio less than 25%), a second 
group of  countries with a risk of  temporary 
shortage (ratio comprised between 25 et 
50), a third group of countries with a risk 
of temporary to structural water shortage 
(ratio  comprised between 50 to 70%), and 
a fourth group in a situation of structural 
water shortage and water withdrawal approaching, and in certain cases exceeding, the limit level 
of renewable resources (ratio > 75%). The values of these exploitation indices, calculated at the 
national level, could conceal considerable disparities at the basin or local level.

Figure 8 - Watre stress and scarsity thresholds of the renwable natural 
water resources exploitation index

Source : FAO (Aquastat), 2012-2013

We can also notice that the OSS zone of action comprises other types of water resources, called non-
renewable or fossil-exploitable water resources, estimated at about 656000 km3 (OSS, 2015,) . These reserves 
are also unevenly distributed among the three sub-regions, the major part of which is found in North and West 
Africa and Chad and are often shared by several countries (figure 7). The real estimation of these reserves 
should be focused on exploitable stocks and not on flows. These water resources should be estimated only 
in terms of exploitable stock and not in terms of flow.
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Current withdrawals pressures, essential 
sources for water supply in most countries, 
are naturally asymmetric as water demands 
are higher where water resources are less 
available.

Table 2 presents the average values of 
water pressure (exploitation indices) which 
highlight once more the asymmetry and 
uneven distribution of water resources 
between the sub-regions, but averages are 
more contrasted per country.

Today, demands for water approach or exceed 
renewable resources in several countries of 

North Africa where they are partly covered by the 
exploitation of non-renewable water resources of 
the NWSAS, Nubie  and Murzuk aquifer (5,7 km3/
yr of fossil water ), notably in Algeria, Libya, and 
Egypt or non-conventional water resources (reuse 
of treated wastewater and 3,5 million m3/day of 
desalinated seawater ), notably Algeria with 54%.

According to projections, population growth 
rates are expected to reach 32 % and 48 % by 
2030 and 2050 respectively (figure 10). 

Hence, even if water resources remain unchanged, 
population in situation of water stress or shortage (water 
resources < to 1000 m3/inh/yr) could amount to 580 
million by 2030, i.e. 81 % of the total population of the 
OSS zone of action estimated at 714 million inhabitants 

according to the UN projections, which could reach 
even more if conventional water resources will 
continue to degrade. In 2050, 796 million inhabitants 
will experience water shortage, i.e.   85 % of the 
population (figure 11).

Tableau 2 - Average 
current pressures 

on renewable water 
resources

Sub-regions

Entire zone
North

West 
and 

Chad
Eest

Renewable water 
resources per  km3/yr

98 387 273 759

Current withdrawals 
per km3/yr

92 13 40 145

Average exploitation 
index %

93 3 15 19

Source : OSS, Blinda, 2015
Figure 10 - Population growth in the OSS zone of action between 

1950 and 2050 

Source : UN World population prospects 2006, medium variant,  
re-examine in 2012

Figure 9 - Exploitation index of renewable natural water resources

Source : FAO (Aquastat), 2012-2013

Figure 11 - Availability of water per capita/year  
(in 2012- 2013, 2030 and 2050)

Source : OSS, Blinda, 2015
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Conclusion
The present analysis shows that the water issues differ in nature and acuity from one sub-region to another 
in the OSS zone of action.  
The countries of North Africa are mainly faced with challenges related to water shortage management and 
water saving. They aim at a zero increase in the utilization of natural water resources by seeking recourse 
to non-conventional resources (reuse of treated wastewater and desalinization of sea and brackish waters). 
With generally high to very high exploitation indices, these countries should enhance their knowledge and 
synthesize them in the form of management models applied not only for the design of development projects 
and exploitation plans, but for management control as well.   This requires a regular monitoring of water 
resources state by observation networks.  
For the IGAD region, despite that several factors contribute to the creation of pressures on water resources, 
population growth remains the main driver for all demands, including demand for water. Population increase 
is more rapid than the development tendency of water resources to respond to the various socio-economic 
needs of the sub-region. To this is added the inadequate and uneven funding allocated to the water sector 
and sanitation, in addition to a general tendency to concentrate water infrastructures in urban areas and 
giving less attention to rural areas .
The main common point among several countries of West Africa and Chad is not related to the scarcity of 
natural resources, but to the resources generated from their socio-economic development that provide them 
with means to exploit their natural resources. A common management of exploitable resources and demands 
is also important in order to reduce expenses related to ensuring access to drinking water and sanitation 
to the continuously growing populations. These expenses are generally provided by users, taxpayers and 
external stakeholders.  
It should be noted that the three sub-regions of the OSS zone of action (and other regions of the world) 
display considerable differences in terms of access to water and sanitation and the gendered division of 
roles in natural resources management, notably responsibilities in the utilization and management of natural 
resources as well as in domestic and health activities, as women or girls are often obliged to walk for long 
hours on a daily basis to fetch water. All these observations make it urgent to conduct specific surveys and 
studies on the situation of women in terms of access to and utilization of water in Africa. These studies will 
help to improve data and information on the role played or/and to be played by women and youths for a 
sustainable management of water resources.
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