CLIMATIC REGIONS OF AFRICA 

· A climatic region is a geographical area with more or less similar climatic characteristics mainly of temperature and rainfall. 
· The distribution of temperature and rainfall show great spatial and seasonal variations in Africa. 
· Multiple areas can be characterized by a single climatic region.
· There are seven main climatic regions in Africa. These are: 
A. Equatorial 
B. Tropical continental (savanna) 
C. Tropical desert and semi-desert 
D. Tropical maritime (monsoon) 
E. Warm temperate continental 
F. Highland (mountain) 
G. Mediterranean
A. The Equatorial Climate 

· The parts of Africa that are found around the equator have this type of climate. 
· The region surrounds the equator extending between 6o or 7oN and S latitudes.
·  This climatic region is dominant in Western and Central Africa. 
· The region has a high mean annual and mean monthly temperature due to the high angle of the sun. 
· Temperatures remain high throughout the year, averaging more than 27°C annually, and rarely falling below 21°C. 
· Most of the time, the annual range of temperature of this region is between 1oC to 3oC.
· This climatic region is particularly known for its wetness.
·  Rainfall is high, normally exceeding 1,500 mm per year, and it reaches 3,200 mm in some places. 
· The region receives extremely high amount of total annual precipitation throughout the year. 
· In this region, the convectional type of rainfall is dominant.
The region is characterized by: 
· High sun angle throughout the year; 
· High mean monthly and mean annual temperatures; 
· High daily and low annual range of temperature; and 
· High total annual rainfall, with rain falling throughout the year.


B. Tropical Continental (Savanna) Climate 

· This climatic region is found between 5o and 15o north and south latitudes. 
· It occurs north and south of the tropical wet zone, in many parts of Western Africa and Southern Africa and in most of Madagascar. 
· The region is situated between the wettest and driest climate zones of the continent.
·  As a result, it is said to be the zone of transition between the equatorial and the desert climatic regions of Africa. 
· In this region, summer is very hot, with an average temperature of 25oC, and winter is cool, with an average temperature of slightly above 15oC.
· The region is characterized by: 
· a well-defined dry season of three to eight months, with annual rainfall ranging between 500 and 1,500 mm; 
· a progressive decline in total annual rainfall, north and south wards; 
· That part of the savanna which borders the equatorial rainfall region receives high rainfall, with that amount decreasing as distance from the equator increases. 
· slightly higher ranges of temperature than the equatorial climatic zone, with the range increasing with distance from the equator; and 
· high daily temperatures averaging more than 30°C in its northern section throughout the year, with relatively lower temperatures in its Southern and eastern sections, due to higher altitudes.

C. The Tropical Desert and Semi-desert Climate 

· This type of climate is found bordering the tropical savanna climatic region, especially in north central and Southern Africa. 
· There are two types of deserts in Africa. 
· These are the coastal and continental deserts. 
· The coastal type includes deserts that are found along the western coast of the continent, like the Namib and Western Sahara.
· In contrast, the Sahara, which constitutes Africa’s continental type of desert, is located north of the equator. 
The following characteristics distinguish the tropical-desert and semi-desert climatic region from the others. 

· A short rainy season of up to three months. There are about 250 to 500 mm of rain per year in the semi-desert areas and less than 250 mm in the desert regions; 
· Variable, unreliable and insufficient precipitation, which hinders plant growth; 
· High daily average temperature, which ranges between 25°C and 36°C; 
· Significant annual temperature variations and also extreme fluctuations in temperature over the course of a day. For instance, in the Sahara desert, daytime summer temperatures exceed 50°C, but winter night temperatures drop below freezing.


D. Tropical Maritime (Monsoon) Climate

· Found only in the southern hemisphere.
· Dominating areas located on the southeast coast of Africa. 
· Extends roughly between Durban in South Africa and Dar-es-Salaam in Tanzania. 
· Similar to those of the tropical climates, with heavy rainfall almost throughout the year. 
· The result of the warm Mozambique Ocean Current, which brings warm and moisture. 
· Summer is the wettest season of the region. 
· Temperature is high throughout the year.
· Summer being the hottest season and winter being warm. 
· Temperature ranges are greater than in the equatorial areas.
· They are not as high as in the tropical continental climates.
The region is characterized by the following conditions. 
· The impact of the warm Mozambique ocean current on temperature and rainfall conditions; 
· High total annual rainfall throughout most of the year, due to the wetting effect of the warm Mozambique current; 
· High temperature throughout the year, due to the warming effect of the warm Mozambique current; and
· Low annual range of temperature, which is similar to, but relatively higher than, that of the equatorial climatic regions.

E. Warm Temperate Continental Climate

· Confined to the southern part of Africa, especially to the high veld (temperate grasslands) of the Republic of South Africa. 
· The smallest of all the climatic zones in the continent. 
· Higher rainfall and cooler temperature conditions characterize it. 
· The region’s climate is influenced by the high altitude of the area.
·  Rainfall is controlled mainly by the onshore winds that blow from the Indian Ocean. 
· This climatic region has the following distinguishing features. 
· Great influence of the high altitude of the region on its temperature and rainfall conditions. 
· Great influence of onshore winds that originate from the Indian Ocean.

F. Highland (Mountain) Climate

· Predominantly found in areas where altitude is relatively high. 
· Dominant in the equatorial and tropical highlands and plateau regions of the continent. 
· The Ethiopian and East African highlands and the higher parts of South Africa (The Drakensberg mountain region) and the Atlas Mountains region of northern Africa have this type of climate. 
· The climate is similar to the temperate climate of the world. 
· The tropical nature of the regions’ climate is modified by high altitude. 
· Temperature is cool, with small annual ranges. 
· Some areas are covered by permanent snow, as on Kilimanjaro and Kenya mountains. 
· The region also experiences high rainfall, mainly of orographic origin. 
· The rainfall increases with the rise in altitude.

G. Mediterranean Climate

· The Mediterranean climatic region is found in the northern and southern tips of Africa.
·  The Maghreb region in the north, from Morocco to northern Libya and the Cape Province of South Africa are the main areas that have this type of climate.
· Summer is not the rainy season.
·  Most of the rain falls in winter, with a total annual rainfall that ranges from 250 mm to 1000 mm. 
· This makes the region unique in its climatic characteristics. 
· The region is one of the most attractive climatic zones in the continent.
·  Many tourists visit the region every year.
The following conditions characterize the Mediterranean climatic region of Africa.
· A hot, sunny, bright, dry summer season; and 
· A mild wet winter season.

                              DROUGHT IN AFRICA
· Drought is a condition of unusually dry weather within a geographic region.
· Expected rainfall does not occur during drought.
·  Therefore drought conditions differ greatly from conditions in an area that is normally, or at least seasonally, dry. 
· Period in which an unusual shortage of rain causes a serious hydrological imbalance a situation whereby water-supply reservoirs empty, wells dry up, and crop damage follows. 
· The severity of a drought is measured in terms of the degree of moisture deficiency, its duration, and the size of the area affected.
· Droughts tend to be more severe in some areas than in others. 
· Disastrous droughts occur mostly at latitudes of about 15°-20°, in areas bordering the permanently arid regions of the world. 
· As most parts of Africa lie within these latitudes, the continent is one of the most drought-affected areas in the world.
· Major causes of drought in Africa include unwise use of natural resources, including deforestation, overgrazing and over cropping, expansion of farm lands and settlements, and the resultant environmental degradation.
· The repeated drought that occurs in many areas of the continent causes environmental degradation, habitat destruction, shortage of water and famine (shortage of food). 
· This, in turn, results in the displacement/migration and death of people and animals. 
· The huge displacement of people and the high rural-urban migration that occurs in many countries of Africa is associated with this phenomenon. 
· Drought also affects the biodiversity of a place. 
· As drought prevails, plants and animals may fail to survive. 
· As a result, some species of plants and animals may become extinct or be exposed to danger of extinction. 
· This is happening in the drought-affected areas of the continent. 
· The Sahel region of Africa is one of the extremely drought-affected areas in the continent. 
· The region is a transitional zone between the Sahara on the north and the wetter tropical areas to the south.
· Desertification of the Sahel was aggravated by extended drought between the late 1960s and early 1980s, the worst in 150 years. 
· The stress of increasing human and livestock populations is another major contributor.
· Desertification is the process whereby soil loses its ability to retain moisture, and then desert encroaches on arable land. 
· Desertification is shrinking the size of the Sahel and causing famine in many parts of the region. 
· This climatic condition covers many countries that are found to the south of the Sahara desert. 
· As a result, they are among the areas repeatedly affected by drought.
· The drought in the Sahel region of West Africa, which began in the late 1960s and lasted until the early 1980s, was the worst drought of the 20th century. 
· The agriculture and livestock of much of Mauritania, Mali, Burkina Faso, Niger, and Chad were devastated, and the countries’ economies suffered.



  DRAINAGE SYSTEMS OF AFRICA

· Africa is rich in terms of water resources. 
· Thousands of rivers that originate in African highlands drain the extensive landmass of the continent.
· Large numbers of lakes are found in the continent. 
· Swamps are also dominant drainage features in Africa. 
· These resources have tremendous potential. 
· However, the people of the continent are far behind the developed world in terms of their socio-economic status, and therefore also in the technology and other resources needed to develop this potential. 

THE MAJOR RIVERS AND DRAINAGE SYSTEMS OF AFRICA

· The entire area that a river drains is called catchment area or drainage basin.
·  A group of drainage basins, which are supplied by multiple rivers, with common characteristics, such as a common destination, form a drainage system. 
· Nine major rivers drain the African continent. 
· These are the Nile, Congo, Zambezi, Limpopo, Orange, Niger, Volta, Gambia and Senegal rivers. 
· These basins are categorized into four major types of drainage systems, based on their flow direction. 
· These major drainage systems are
A. Atlantic Ocean drainage system; 
B. Indian Ocean drainage system; 
C. Mediterranean Sea drainage system; and 
D. Closed (Inland) drainage system.
A. THE ATLANTIC OCEAN DRAINAGE SYSTEM 

· This system is made up of all major rivers that drain westward and southward and empty into the Atlantic Ocean.
· The system is the largest in terms of catchment area, annual discharge and drainage density. 
· It accounts for about 90 percent of the continent’s surface flow. 
· The major river basins that constitute this system are the Congo, Niger, Volta, Gambia, Orange and Senegal basins. 

Major rivers in the Atlantic Drainage system 
	River Basin 
	Length (Km)
	                                Remark 

	Congo 
	4,380 
	Largest river in Africa in terms of total annual discharge, 2nd longest river in Africa and 2nd largest in the world. 

	Gambia 
	1,130 
	One of the smallest major river basins of Africa. 

	Senegal 
	1600 
	Has two major dams. The Manantali Dam in Mali and the Maka-Diama dam on the Mauritania-Senegal border. 

	Niger 
	4000 
	Drains Guinea, Mali, Niger, Benin and Nigeria. 3rd longest in Africa. 

	Volta 
	1500 
	Has Africa’s largest artificial lake, Lake Volta; has three major parts. Black Volta, White Volta and Red Volta. 



B. THE MEDITERRANEAN SEA DRAINAGE SYSTEM 

· This drainage system includes all the major rivers that flow northwards into the Mediterranean Sea. 
· This system has only one major river basin, which is the Nile. 
· The Nile is the longest river in the world. 
· Two major tributaries, namely the White Nile and Blue Nile, form the Nile proper when they converge in the Sudan, at Khartoum.
·  The White Nile originates from Lake Victoria in Uganda, while the Blue Nile emerges from Lake Tana in Ethiopia, near Bahir Dar. 
· The Nile flows generally northwards through the Sudan and Egypt and empties into the Mediterranean forming an extensive delta in north Egypt.

C. THE INDIAN OCEAN DRAINAGE SYSTEM

· The Indian Ocean Drainage System includes all the major rivers that flow eastwards into the Indian Ocean. 
· This system is the second largest system, in Africa in terms of drainage density, catchment area and annual discharge. 
· The Zambezi, Wabishebelle and Juba river basins are the major basins in this system.

                         Major River Basin of the Indian Ocean drainage system 
	     River Basin 
	 Length (Km) 
	                              Remark 

	      Zambezi 
	      2750 
	Has Africa’s largest waterfall, Victoria Falls; has two major dams: Kariba (Zambia and Zimbabwe) and Cabora Bassa (Mozambique)

	      Wabishebelle 
	       2000 
	Has High seasonal variation, and therfore usually fails to reach the Indian Ocean in winter. However, it manages to reach the ocean during the summer season. 

	        Jubba 
	     1600 
	Forms one of Somalis most fertile agricultural region in its lower valley. 

	
	
	


D. THE CLOSED (INLAND) DRAINAGE SYSTEM

· The rivers of Africa that do not have direct access to the sea form this drainage system. 
· Most of the rivers in this system have multiple flow directions. 
· This makes the system different from the rest of the drainage systems in Africa. 
· This drainage system covers nearly 32% of the total area of the continent.
·  It receives nearly 4% of the continent’s total annual runoff. 
· The Awash and Ghibe/Omo rivers in Ethiopia, the Okovango Swamp in Botswana, the Sudd Basin in the Sudan, the Danakil Basin in Ethiopia and Eriterea and Lake Chad Basins are among the major inland drainage basins of the continent. 
· The Chad Basin is the largest inland basin in Africa.
                     Catchment Areas and Lengths of Some of the major Rivers of Africa
	River 
	Length (km) 
	       Catchment Area (‘000’ km2) 
	Main Tributaries 

	             Nile 
	6650 
	2862 
	Blue Nile, White Nile, Sobat, Atbara 

	Zaire/Congo 
	4380 
	3700 
	Kassai, Ubangi 

	            Niger 
	4000 
	1112 
	Benue 

	            Zambezi 
	2700 
	1300 
	Cubango, Cuando 

	Ghenale/Juba 
	1600 
	168 
	Dawa, Weyb, Mena, Welmel 

	Wabeshebelle 
	2000 
	205 
	Erer, Fafen, Ramis



GENERAL CHARACTERISTICS OF AFRICAN RIVERS

A. Steep and long profile
· Most of the rivers in Africa have steep courses due to the continent's relief. 
· This affects the navigability of many of the rivers of the continent.
 
B. Waterfalls and Rapids
· Many African rivers are interrupted by waterfalls and rapids, which impede navigation. 
· The waterfalls and rapids are due to Africa’s number of plateau lands. 
· Some of rivers with these features are the Congo, Nile, Niger, Zambezi, Orange and Cunnen Rivers.
           Major Waterfalls in Africa 
	Name and Location 
	Height of Falls (m) 

	Tugela, South Africa 
	             614 

	Chirombo, Zambia 
	             268 

	Kalambo, Tanzania, Zambia 
	             221 

	Maletsungane, Lesotho 
	            192 

	Victoria, Zimbabwe, Zambia 
	            108 

	Tis Isat, Ehtiopia                                                 
	             45



C. Seasonal Fluctuation
· Many of the rivers of Africa have their origins in areas of seasonal rainfall distribution.
· As a result, there are variations in their volumes between the wet and dry seasons. 
· The Nile and Niger Rivers are good examples of this phenomenon. 
· Both originate in wet highlands with seasonal rainfall. 
· The Congo River does not show significant volume variation. 
· It is the only African river with a steady volume throughout the year. 
· It has tributaries running from both within north and south of the equator. 

D. Deltaic Mouths and Mangrove Swamps
· Many of the African rivers have low pressure force along their lower courses. 
· This allows the rivers to branch out into distributaries, and results in the formation of deltas and mangrove swamps at the mouths of the rivers. 
· Nile, Niger and Zambezi rivers have extensive deltas and are swampy at their mouths. 


E. Exotic Nature of the Rivers
· Many of the rivers of Africa, like the Nile, Senegal and Orange, travel across different physiographic regions that range from cool to extremely hot climatic conditions. 
· They lose much of their water through evaporation and seepage before reaching their final destinations. 
· The Nile River faces the greatest impact in this case. 
· It loses nearly 64% of its total run off through evaporation and seepage. 
· The Senegal River loses 54%, and the Orange River has a total loss of 44% in its runoff.

                                    NOTE

· Deltaic mouths, mangrove swamps, the fluctuation regime of the rivers, and waterfalls and rapids across the major rivers of Africa hinder the navigability of their courses.
·  These rivers have high HEP potential. 
     LAKES AND SWAMPS OF AFRICA

· Africa has many lakes and swamps. 
· Some of them are natural, and others are human-made (artificial). 
· The lakes differ in their size and depth. For instance, lakes Tanganyika and Malawi are deep and large, while Victoria and Tana are wide and shallow, respectively.

                 LAKES OF AFRICA

· The lakes are divided into two types-natural and artificial (anthropogenic). 
· Natural lakes are formed by tectonic, volcanic and/or denudation processes.
· Anthropogenic lakes are formed when water is accumulated at the backs of dams that are constructed across rivers for various purposes, including hydro-electric production and irrigation.

1. Natural Lakes
· These are lakes that are formed under natural conditions. 
· Based on location, natural African lakes are divided into two groups: Rift valley and Non-Rift Valley lakes.
· The first group includes all the lakes that occupy the floor of the Great East African Rift Valley. 
· Lakes, like Turkana, Tanganyika, Kivu, Albert, Malawi, Edward and the numerous Rift Valley lakes in Ethiopia belong to this group.
· The major non-Rift Valley natural lakes include Victoria, Chad and Tana.

                 Natural Lakes of Africa 
	Lake 
	Area (km2) 
	Maximum depth (m) 
	Type 
	Remark 

	Victoria 
	83,000 
	92 
	Non Rift valley 
	Largest in Africa, largest tropical lake in the world, 2nd largest freshwater lake in the world and 3rd longest in the world 

	Tanganyika 
	32,890 
	1435 
	Rift valley 
	World’s longest fresh water lake, Africa's deepest lake and second in the world, Africa’s second largest lake 

	Malawi 
	30,800 
	706 
	Rift Valley 
	The most southern lake in the Great African Rift Valley system 

	Chad 
	18,000 
	12 
	Non-Rift valley 
	- 

	Turkana 
	8,660 
	72 
	Rift valley 
	- 

	Albert 
	5,500 
	17 
	Rift valley 
	The northernmost of the chain of lakes in the Great Rift Valley 

	Meru 
	4,920 
	NA 
	Rift valley 
	- 

	Tana 
	3,600 
	9 
	Non-Rift valley 
	Shallowest in Africa 

	Edward 
	3,550 
	NA 
	Rift valley 
	- 

	Kivu 
	2,650 
	475 
	Rift valley 
	- 


· Most of the African lakes that are found along the Rift Valley are long and narrow. 
· For example, Lakes Edward and Albert empty through the Nile River, and Lake Tanganyika empties through the Congo.
· Lake Malawi, which is also a member of the eastern-branch lakes, is an exception, as it drains into the Indian Ocean through the Shire River.
2. Artificial (Anthropogenic) Lakes 

· Africa has large numbers of rivers that have enormous hydro-electric power and irrigation potential. 
· To utilize the rivers for these and many other purposes, large dams have been constructed across their courses. 
· The major anthropogenic lakes in Africa are Nasser, Koka, Volta, Kaindji and Kariba.

                                        Artificial lakes of Africa
	          Lake 
	              Dam 
	         River 
	    Country 

	Nasser 
	Aswan High Dam 
	Nile 
	Egypt 

	Koka 
	Koka 
	Awash 
	Ethiopia 

	Volta 
	Akosombo 
	Volta 
	Ghana 

	Kaindji 
	Kaindji 
	Niger 
	Nigeria 

	Kariba 
	Kariba 
	Zambezi 
	Zambia and Zimbabwe 


                   SWAMPS OF AFRICA 
· There are many seasonal and permanent swamps (marshes) in Africa. 
· They develop mostly in depressions and areas of seasonal flooding along the courses of the major rivers. 
· The major swamps of Africa include 
· Sudd swamps, along the Nile river basin; 
· Kamulando swamps, in the Congo Basin; 
· Batorse and Kafue swamps, in the Zambezi Basin;
· Okovango swamps, in Botswana; 
· Swamps adjacent to lake Chad; 
· Mangrove (coastal) swamps along the deltaic mouths of the major rivers; 
· Timbukto swamps, in Mali along the Niger River.

THE USES OF AFRICAN RIVERS AND LAKES
A. Hydro-Electric Power (HEP)

· Africa has about 40% of the world's HEP potential. T
· The steep profile of the rivers and the waterfalls and rapids that develop along their actual and potential courses make the continent rich in this respect. 
· Although, very little (about 5%) of this potential is actually being utilized, large dams have been constructed for this purpose. 


                                                       Major Dams of Africa 
	 Dams 
	River 
	Location 

	Aswan High Dam 
	Nile 
	Egypt 

	Owen Falls 
	White Nile 
	Uganda 

	Koka 
	Awash 
	Ethiopia 

	Akosombo 
	Volta 
	Ghana 

	Kaindji 
	Niger 
	Nigeria 

	Kariba 
	Zambezi 
	Zambia and Zimbabwe 

	Inga I and II 
	Congo 
	Congo, DR 

	Cabora Bassa 
	Zambezi 
	Mozambique 

	Ghibe I and II 
	Gilgel Ghibe 
	Ethiopia 

	Tekeze 
	Tekeze 
	Ethiopia


B. Irrigation 
· The rivers and lakes in Africa have great potential for irrigation. 
· However, what has been utilized so far is insignificant compared to this huge potential. Lack of technology, capital and skilled human power, as well as conflicts and political unrest, are among the factors that result in low development of irrigation in Africa. 
· Among the major irrigation schemes, some are the Gezira and Kenana irrigation in Sudan, Nile Delta and lower Nile irrigation in Egypt; Fish river, Orange and Pongola irrigation in RSA.

C. Fishing
· Africa's rivers and lakes are rich in fish resources. 
· There are about 2,000 different species of fish in the continent. 
· The most widespread human use of lakes in Africa is for fishing, but this economic sector is poorly developed. Most fish production in the continent is for home consumption. 
· As a result, very little is taken into the market. This situation is primarily due to insufficient technical skills in the continent.



D. Navigation (Inland Waterways) 
· Most of the rivers in Africa are characterized by waterfalls, rapids, steep profiles, deltaic mouths and seasonal volume fluctuation. 
· These conditions hinder their navigability. 
· However, the Nile, Niger, Senegal and Gambia Rivers are navigable along parts of their courses, especially in summer. 
· The Congo River is navigable for a good part of its course throughout most of the year. 
· Lakes like Chad, Victoria, Tana and Malawi also provide transport services for a good number of people.

E. Tourism and Recreation 
· In many countries in Africa, rivers and lakes are good tourist destinations and centers of recreation. 
· The waterfalls along the rivers and the birds of the lakes are attractive. 
· The Nile in Egypt, Victoria Falls on the Zambezi River, and Lake Nakuru in Kenya and Lake Malawi in Malawi and Tis Abay on the Abbay River, and Awash Falls in Ethopia are good examples.

F. Fresh-Water Supply 
· The rivers and lakes in Africa constitute most of the continent’s fresh-water resources. 
· The piped water supplies for urban Africa and the water supply for the rural population, are all dependent on the rivers and lakes of the continent. 

G. Source of Minerals and Construction Materials 
· Rivers and lakes carry various rocks and their fragments that are good sources of minerals and construction materials. 
· The alluvial deposits along the major rivers of Africa contain gold and diamonds, as well as other minerals, for example, tin in Ghana and Namibia. 
· Salt and potash as well as sand and gravel can be obtained from rivers and lakes.

THE HYDRO POLITICS OF THE NILE RIVER

· The Nile River is one of the most politically significant rivers in Africa.
·  Countries have significant interest over its water. 
· The countries that are found in the Nile basin are Ethiopia, Egypt, Kenya, Sudan, Uganda, Rwanda, Burundi, Democratic Republic of Congo, Eritrea and Tanzania.
· Based on the general alignment of the river these countries are categorized into two as upper course and lower course countries. 
· The upper course countries are those that contribute the water for the river and are generally found at higher altitude where the major tributaries of the Nile originate. 
· The lower course countries, namely Sudan and Egypt, are those that are found at lower elevation where the water of the river flows gently over vast plains.
· Blue Nile is the largest contributor of water to the Nile proper. 
· Together with Baro-Akobo and Tekeze rivers, Ethiopia accounts for about 84% of the water of the Nile. 
· The Hydro-politics of the Nile is, therefore, related with the degree to which the Nile river is utilized in its upper and lower courses. 
· Of the total estimated 110 bn m3 of annual water resource, nearly 65% (72 bn m3) occurs in the Ethiopian portion of the Nile basin. 
· Of this, about 52.6 bn m3 is accounted by the Abay river alone. 
· Historically, the two countries, Egypt and Sudan have been the most benefited of all the countries in the Nile basin. 
· This is especially true for egypt where the Nile River’s water and alluvial soil along its flood plain have become the source of life in the desert affected Egypt. 
· The Aswan high dam that is constructed along the Nile River in Egypt has been the most important source of water, energy, fish and recreation for the Egyptians. 
· In Sudan, too, the river has been developed to a greater extent. Contrary to this, the upper course countries have been the least benefited. 
· This unbalanced and unfair utilization of the river between the upper and lower course countries has been a great area of interest.
· However, the countries of the basin are now in a situation where by they are working together to bring about equitable utilization of the river. 
· The Nile basin initiative is a good example in this case. 
· Through the initiative, the countries are working together to maintain balanced utilization of the river in the upper course and lower course countries.

NOTE
The Aswan high dam 
· Was started in 1960 and completed in 1967. 
· Its purpose was to create an artificial lake of high capacity. 
· Its lake is 10 km wide and 500 km long of which 350 km is in Egypt and the rest 150 km in Sudan. 
· Has a total capacity of storing about 160 bn m3 water 
· Has the following function. 
· Protection against floods 
· Generating HEP of about 10 bn kwh/day 
· Irrigation 
· Reduces salt intrusion in the agriculture field.

NATURAL VEGETATION AND WILD ANIMALS OF AFRICA

· There are different types of climates in Africa. 
· Due to this varied types of natural vegetation develop over the landmass of the continent.
·  There are also various species of wild animals that inhabit the various physiographic regions of the continent.

                MAJOR VEGETATION ZONES OF AFRICA
· The type of natural vegetation that develops in a certain environment is a reflection of the climatic characteristics of that place. 
· Africa has a number of different climatic regions with their own distinguishing climatic features. 
· As a result, we have various types of natural vegetation covering the different geographic regions of the continent. 
· In general, five different vegetation zones can be identified in Africa. 
· Tropical rainforest. 
· Tropical grassland (savanna). 
· Desert and semi-desert vegetation. 
· Afro-montane (Afro-alpine) vegetation. 
· Mediterranean vegetation.

A. Tropical Rainforests

· Tropical rainforests develop in areas with equatorial climates. 
· In Africa, they are confined to Central and Western Africa, and eastern Madagascar. 
· Climate is typically tropical, with high rainfall and high temperatures throughout the year. 
· Tropical rain forests are also known as equatorial broad leaf evergreen forests. 
· Africa’s most extensive rainforest is found in the Congo Basin.
· The following points give you some ideas about the nature of these forests. 
· Rain forests are complex, with these three distinct layers: 
· Top layer – made up of tall trees (30 - 50 m) with buttress roots;
· Characterized by giant trees.  
· Middle layer – made up of tree ferns, lianas (creepers), epiphytes, and trees with heights of 19 - 34 m; and
· This is the main part of the forest. 
· Bottom layer – consists of ferns, herbaceous plants, saprophyte (plants which live on dead plants) and trees with heights of up to 17 m. 
· They contain broad-leaved evergreen trees (green throughout the year); 
· Different plants exhibit different stages of growth at the same time, due to the absence of climatic seasons. 
· Some are in flower, some in fruit, and others in the leaf-fall stage; 
· They have little undergrowth, as the canopies of the tall trees prevent light penetration; 
· Most of the trees are hardwood, like mahogany, ebony, ironwood, rosewood and green heart; 
· They have high species diversity and thick growth (3000 tree species within square km).

B. Tropical Grassland (Savanna)

· This kind of vegetation develops in areas of seasonal rainfall. 
· Tropical grassland vegetations are extensively developed in areas that have wet summers (onshore winds) and dry winters (off shore winds). 
· Tropical grasslands exist in Northern and Southern Africa, and they encircle the equatorial rainforests. 
· Rainfall in savanna areas varies, decreasing over the range from the forest margins to the edges of the desert.
· Savanna areas that are close to the equatorial rainforests receive more rainfall, compared to the areas at the edge of the desert. 
· This results in the development of three Savanna zones in Africa. These are:
I. Park (Wetter) Savanna: it is found close to the rain forests and made up of many trees and grasses. Geographically, it is found in Western Africa, northern Congo, southern Sudan and central Malawi. 
II. High (True) Savanna: this type of grassland is developed between the wetter and drier savannas. It is made up of more grasses than park-savanna areas, and contains scattered trees only. It is found in Zimbabwe, Malawi, southern Kenya, eastern Tanzania and Western Africa. 
III. Thorn Scrub (Drier) Savanna: this savanna zone is developed along the desert margins and is made up of short grasses with widely scattered thorny trees, thorn bushes and low scrub. It is common in the semi-arid areas of the Sahel region that extends from Senegal to Ethiopia, Northern Kenya, Angola and Botswana.
· The main features of savanna vegetation include the following. 
· They have tall grasses that are often as tall as 2 m; 
· Trees are more common than grasses in areas bordering the forest, and grasses are more common than trees in areas bordering the desert; 
· Most of the grasses wither and turn brown in the dry season and regain in the wet season; 
· The trees survive the dry season by shading their leaves, storing water, having long roots, thorny leaves, and only a small number of leaves.

C. Desert and Semi Desert Vegetation

· Desert and semi-desert vegetation is developed in areas where rainfall is scant. 
· This climatic condition is found in the driest areas of the continent. 
· The Sahara, the largest desert in the world, the Namib deserts and the Sahel region of Africa have such vegetation. 
· You may think that deserts are devoid of natural vegetation. 
· The reality, however, is that it is different in Africa. 
· The continent's drier areas have high species diversity.
·  For instance, more than 3,000 species of plants (about 20% endemic) are found in the desert and semi-desert zones of Northern Africa. 
· Even the southern deserts support plants. Cactus, thorn bushes and coarse grasses are among the most common plants in this vegetation zone. 
· The desert and semi-desert climatic regions are characterized by very low rainfall, extremely high evaporation and low humidity. 
· The plants that develop in such regions are xerophytes with high drought resistance. 
· To withstand such problems and survive in deserts, desert plants have different mechanisms of adaptation. For example,
· They have long roots that can penetrate to great depths to reach the underground water table; 
· They store water in their spongy leaves, stems, roots, fruits, and the like (example, cactus); 
· They have waxy or needle-shaped leaves to reduce water loss through transpiration; 
· They produce seeds that lie dormant for several years during extreme dry seasons until rain falls; 
· Their leaves are small in size and few in number, reducing water loss through transpiration; and 
· They have thorny leaves to protect them from being eaten by herbivores, etc.

D. Afro-Montane (Afro-Alpine) Vegetation

· Develops over the tropical highlands of Africa, mainly over the Ethiopian and Eastern African highlands. 
· Climate is highly modified by altitude, with temperature decreasing as altitude increases. 
· The vegetation that would have existed in the tropical climate at lower temperatures is replaced by vegetation typical of temperate regions. 
· The vegetation consists of highland (temperate) forests and temperate grasslands. 
· As altitude decreases, vegetation varies. For example, alpine (cold-resistant) plants like Asta and Gibera (in Ethiopia) grow in areas with altitudes above 3000 m. 
· Afro-montane forests grow in altitudes up to 3000 m. 
· Bamboo forests are found at 2000 – 2500 m.
· Then we find temperate evergreen (coniferous) forests of trees such as Tid, mountain grassland, and heath.

E. Mediterranean Vegetation
· This type of vegetation develops in the northwestern and southwestern extremes of the continent, where Mediterranean climate is dominant. 
· The region is rich in plant species. 
· Evergreen and deciduous trees constitute a good part of the vegetation of this zone. 
· Cork oak, maquis, and wild olive, are among the most common plant types in the region. 
· Mediterranean climatic regions have hot dry summer seasons. 
· Thus, plants develop certain adaptation mechanisms to withstand the summer drought. 
· Among others, the following adaptation mechanisms are common.
· Storing water in their leaves and bark and using it during the dry season; 
· Having waxy thick leaves to reduce water loss through transpiration; 
· Having spiny small leaves to reduce water loss through transpiration; and 
· Having long roots to tap underground water.

                                      NOTE
· In addition to the five major vegetation zones of Africa, there are also other vegetation areas.
·  Most important of these is the Mangrove vegetation zone. 
· Such vegetation grows in the swampy areas of Africa, especially along lake shores, deltaic mouths and flood plains of the Congo and Niger rivers, tropical coasts and the Okavango swamps.
·  The vegetation includes both trees and grasses.
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