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The Earth is the only planet in the solar system where 
liquid water is found on the surface. 

Blue Planet
71% water
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Oceans and seas of the world 

61%

81%

71%

The hydrologic cycle

The water cycle is how water travels around the world. 
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Oceans 
97.5%

Freshwater
35,000,000 km3

2.5%

1.365 billion km3

Ice and glaciers  (1.92%) 26,880,000 km3   76.8%

Groundwater  (0.57%)7,980,000 km3   22.8%

Lakes  (0.009)%126,000 km3   0.36%
Atmosphere  (0.001)%14,000 km3   0.04%
Rivers  (0.0001)%1,400 km3 0.004%

9%

20%
20% of the world area    

6% of Earth surface area     

16.9% of world population
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23.5%

Challenges of water security in AfricaChallenges of water security in Africa

1 Population growth
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Africa
860,000,000 

13.3%

World 
6,300,868,322

June 2003
7.633 billions

2018

1.288 billions

16.9%

Egypt 99.4 million

Arab 422.5 million (5.53%)

Overgrowth (2.37%/y).

Area 10.2% world

Water 0.7% world

Challenges of water security in AfricaChallenges of water security in Africa

1 Population growth

2 Rainfall (uneven spatial distribution)
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Annual precipitation (mm)

mm/yr

66% arid or semi-arid

(22,300 km3/year=20%

Distribution of annual renewable water resources in Africa. 

1000 m3/Capita

% of African water

% of population to Africa
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Challenges of water security in AfricaChallenges of water security in Africa

1 Population growth

2 Rainfall (uneven spatial distribution)

3 Uneven distribution (temporal)

Short rainfall season in many countries.



8

Challenges of water securityChallenges of water security

1 Population growth

2 Low rainfall

3 Uneven distribution

4 High evaporation (80%).

3 Uneven distribution (temporal)

1 Population growth

2 Rainfall (uneven spatial distribution)

9%

20%
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Challenges of water security in AfricaChallenges of water security in Africa

1

2

3

5 Low surface water

2

4 High evaporation (80%).

Uneven distribution (temporal)

Population growth

Rainfall (uneven spatial distribution)

9%
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International surface water basins. International surface water basins. 
Transboundary Freshwater Dispute Database project, Oregon State University,
2000. Data source: International River Basins, Wolf et al. (1999), updated 2001.

69

59

5740

38

World: 263

• 50%of the earth’s land surface, 
• 70% of the world’s 60% of global freshwater flow, 
• population (145 countries)

59

The Major River Basins
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91 Nile                   84

Lakes
677
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15 natural lakes that cross the political boundaries

Challenges of water security in AfricaChallenges of water security in Africa

1 Population growth

2 Low rainfall

3 Uneven distribution

4 Uneven dist. Surface

5

Uneven distribution

6 Geology

1

2

5 Low surface water

2

4 High evaporation (80%).

Uneven distribution (temporal)

Population growth

Rainfall (uneven spatial distribution)
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World geologic provinces
Large Igneous Province (LIP)
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Exposure of Precambrian rocks. Key, 1992)

Origin of rivers
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http://www.earthchronicle.com/ECv1/Atlas/Images/AfricaWMGP2Large-picasa.jpg

600 km
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Rivers flow direction
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Challenges of water security in AfricaChallenges of water security in Africa

1 Population growth

2 Low rainfall

3 Uneven distribution

4 Uneven dist. Surface

5

Uneven distribution

6 Geology

1

2

5 Low surface water

2

4 High evaporation (80%).

Uneven distribution (temporal)

Population growth

Rainfall (uneven spatial distribution)

7 Climate change
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Approximate extent of open water in 
Lake Chad digitized from Landsat
images,
1973-2010

Toshka LakesToshka Lakes

20022002

1998

1999

2000 22 billion m3

1,541 km2

High Dam

50 km

N
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March 3, 2018Jan. 21, 2018

Challenges of water security in AfricaChallenges of water security in Africa

8 Water Mismanagement

1 Population growth

2 Low rainfall

3 Uneven distribution

4 Uneven dist. Surface

5

Uneven distribution

6 Geology

1

2

5 Low surface water

2

4 High evaporation (80%).

Uneven distribution (temporal)

Population growth

Rainfall (uneven spatial distribution)

7 Climate change

Geology

Low surface water

High evaporation (80%).

Uneven distribution (temporal)

Population growth

Rainfall (uneven spatial distribution)
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Regional usage of water in 2011

87%

9%
4%
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Rabat, Morocco

6 October, Egypt
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Challenges of water security in AfricaChallenges of water security in Africa

8 Water Mismanagement

1 Population growth

2 Low rainfall

3 Uneven distribution

4 Uneven dist. Surface

5

Uneven distribution

6 Geology

1

2

5 Low surface water

2

4 High evaporation (80%).

Uneven distribution (temporal)

Population growth

Rainfall (uneven spatial distribution)

7 Climate change

Geology

Low surface water

High evaporation (80%).

Uneven distribution (temporal)

Population growth

Rainfall (uneven spatial distribution)

9 Water pollution

Natural Pollution
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Untreated effluent discharging from sugar cane factory into the Nile. 
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About 350 million people live in a water stressed environment in Africa

Sub-Sahara

Sub-SaharaN Africa
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Challenges of water security in AfricaChallenges of water security in Africa

8 Water Mismanagement
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2 Low rainfall
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Uneven distribution
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7 Climate change

Geology

Low surface water

High evaporation (80%).

Uneven distribution (temporal)

Population growth

Rainfall (uneven spatial distribution)

9 Water pollution

10 Transboundary problems

International river basins. International river basins. 
Transboundary Freshwater Dispute Database project, Oregon State University,
2000. Data source: International River Basins, Wolf et al. (1999), updated 2001.

69

59

5740

38

Nile Basin 


