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Senior 3 Geography (New curriculum) 

Vote Dr. Bbosa Science President of Uganda 2031→ 

 

Time, t, is now!!! 
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Term 3 

Theme: Forestry and irrigation in Africa; farming in China and Rhine lands 

Topic 2/5: IRRIGATION FARMING IN AFRICA 

Competency: After studying this topic, the learner should understand why irrigation is becoming 

particularly important in African farming, and the methods of small scale and large-scale 

irrigation. 

 
Gezira Irrigation Scheme 
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How problems of the physical landscape can be overcome with traditional or modern 

technology 

Africa’s physical landscape—with mountains, deserts, rivers, and forests—poses challenges to 

human settlement, farming, transport, and development. These challenges can be overcome 

using both traditional and modern technologies. 

 

Mountainous Areas 

Challenges: Steep slopes, erosion, difficult transport. 

Traditional Solutions: 

o Terracing to control erosion and grow crops. 

o Footpaths and pack animals for transport. 

Modern Solutions: 

o Cable cars, tunnels, and bridges for transport. 

o Soil conservation techniques like contour ploughing. 

Desert and Semi-Arid Areas 

Challenges: Water scarcity, extreme heat, poor soils. 

Traditional Solutions: 

o Oases farming using underground water. 

o Nomadic pastoralism to adapt to dry conditions. 

Modern Solutions: 

o Drip irrigation and desalination plants for water supply. 

o Greenhouses with climate control for farming. 

o Solar energy farms to harness abundant sunlight. 

 

Flood-Prone River Valleys 

Challenges: Flooding, waterborne diseases, displacement. 

Traditional Solutions: 

o Raised huts and seasonal migration. 

o Floodplain farming after waters recede. 
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Modern Solutions 

o Dams and levees to control floods. 

o Satellite flood monitoring for early warning. 

o Hydroelectric power stations for energy. 

 

Forested Areas 

Challenges: Dense vegetation, wildlife threats, poor accessibility. 

Traditional Solutions: 

o Slash-and-burn farming to clear land. 

o Hunting and gathering for food. 

Modern Solutions: 

o Mechanized logging and road construction. 

o Eco-tourism and conservation technology (GPS tracking of wildlife). 

 

Summary Table 

Landscape Challenges Traditional Technology Modern Technology 

Mountains Steep slopes, 

erosion 

Terracing, footpaths Cable cars, tunnels, contour 

ploughing 

Deserts Water scarcity, heat Oases farming, nomadic 

pastoralism 

Drip irrigation, desalination, 

solar farms 

Floodplains Flooding, 

displacement 

Raised huts, floodplain 

farming 

Dams, levees, satellite 

monitoring 

Forests Dense vegetation, 

wildlife 

Slash-and-burn, hunting Mechanized logging, eco-

tourism tech 

 

Scenario Question 

"Imagine you are a geography student in Uganda. Your teacher asks you to explain how 

problems of the physical landscape in Africa can be overcome using traditional and modern 

technology, with examples from mountains, deserts, rivers, and forests." 



P a g e  | 5 Download free primary notes from digitalteachers.co.ug website 
 

     Model Answer 

Africa’s physical landscape—with mountains, deserts, rivers, and forests—poses challenges to 

human settlement, farming, transport, and development. These challenges can be overcome 

using both traditional and modern technologies. 

(i) Mountainous Areas 

Challenges: Steep slopes, erosion, difficult transport. 

Traditional Solutions: 

o Terracing to control erosion and grow crops. 

o Footpaths and pack animals for transport. 

Modern Solutions: 

o Cable cars, tunnels, and bridges for transport. 

o Soil conservation techniques like contour ploughing. 

(i) Desert and Semi-Arid Areas 

Challenges: Water scarcity, extreme heat, poor soils. 

Traditional Solutions: 

o Oases farming using underground water. 

o Nomadic pastoralism to adapt to dry conditions. 

Modern Solutions: 

o Drip irrigation and desalination plants for water supply. 

o Greenhouses with climate control for farming. 

o Solar energy farms to harness abundant sunlight. 

(i) Flood-Prone River Valleys 

Challenges: Flooding, waterborne diseases, displacement. 

Traditional Solutions: 

o Raised huts and seasonal migration. 

o Floodplain farming after waters recede. 

Modern Solutions 

o Dams and levees to control floods. 

o Satellite flood monitoring for early warning. 
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o Hydroelectric power stations for energy. 

(i) Forested Areas 

Challenges: Dense vegetation, wildlife threats, poor accessibility. 

Traditional Solutions: 

o Slash-and-burn farming to clear land. 

o Hunting and gathering for food. 

Modern Solutions: 

o Mechanized logging and road construction. 

o Eco-tourism and conservation technology (GPS tracking of wildlife). 

 

Importance of Irrigation 

(i) Food Security: Ensures crops grow even when rainfall is unreliable. 

(ii) Higher Yields: Adequate water improves plant growth and harvests. 

(iii) Extended Growing Seasons: Allows farming during dry seasons. 

(iv) Improved Crop Quality: Controlled watering reduces stress, producing better fruits and 

vegetables. 

(v) Economic Growth: Supports cash crops (rice, sugarcane, flowers) for local and export 

markets. 

(vi) Employment: Creates jobs in irrigation schemes, maintenance, and agribusiness. 

(vii) Environmental Protection: Maintains vegetation cover, reducing soil erosion and 

desertification. 
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Types of Irrigation 

Type Description Best Use 

Surface Irrigation Water flows over the soil by gravity 

(flooding or furrows). 

Traditional farms, flat lands, 

rice fields 

Sprinkler 

Irrigation 

Water sprayed like rainfall using pipes 

and sprinklers. 

Uneven terrain, sandy soils, 

horticulture 

Drip Irrigation Water delivered drop by drop at plant 

roots. 

Arid regions, orchards, water-

scarce areas 

Centre Pivot 

Irrigation 

Rotating sprinkler system covering 

circular fields. 

Large commercial farms, flat 

open land 

Sub-Irrigation Water table raised to moisten soil from 

below. 

Greenhouses, controlled 

environments 

Manual 

Irrigation 

Buckets or watering cans used directly. Small gardens, subsistence 

plots 
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Summary Table 

Importance Example in Africa 

Food Security Rice in Doho Irrigation Scheme (Uganda) 

Higher Yields Sugarcane in Kakira plantations 

Extended Seasons Mwea Irrigation Scheme (Kenya) 

Crop Quality Horticulture in Tanzania 

Economic Growth Export of flowers from Kenya 

Employment Jobs in irrigation projects 

Environmental Protection Prevents soil erosion in dry areas 

 

Scenario Question 

"Imagine you are a geography student in Uganda. Your teacher asks you to explain the 

importance of irrigation and describe the main types of irrigation used in Africa." 

 

Importance of Irrigation 

(i) Food Security: Ensures crops grow even when rainfall is unreliable. 

(ii) Higher Yields: Adequate water improves plant growth and harvests. 

(iii) Extended Growing Seasons: Allows farming during dry seasons. 

(iv) Improved Crop Quality: Controlled watering reduces stress, producing better fruits and 

vegetables. 

(v) Economic Growth: Supports cash crops (rice, sugarcane, flowers) for local and export 

markets. 

(vi) Employment: Creates jobs in irrigation schemes, maintenance, and agribusiness. 

(vii) Environmental Protection: Maintains vegetation cover, reducing soil erosion and 

desertification. 
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Types of Irrigation 

Type Description Best Use 

Surface Irrigation Water flows over the soil by gravity 

(flooding or furrows). 

Traditional farms, flat lands, 

rice fields 

Sprinkler 

Irrigation 

Water sprayed like rainfall using pipes 

and sprinklers. 

Uneven terrain, sandy soils, 

horticulture 

Drip Irrigation Water delivered drop by drop at plant 

roots. 

Arid regions, orchards, water-

scarce areas 

Centre Pivot 

Irrigation 

Rotating sprinkler system covering 

circular fields. 

Large commercial farms, flat 

open land 

Sub-Irrigation Water table raised to moisten soil from 

below. 

Greenhouses, controlled 

environments 

Manual 

Irrigation 

Buckets or watering cans used directly. Small gardens, subsistence 

plots 

 

Observing physical and human features from maps and photographs 

Physical Features on Maps and Photographs 

These show the natural landscape of an area. 

Feature On Maps On Photographs 

Relief (landforms) Shown by contours, spot heights, and 

shading. 

Hills, valleys, plains, and 

plateaus visible directly. 

Drainage Rivers, lakes, swamps shown by blue 

lines and symbols. 

Water bodies and flowing 

streams visible. 

Vegetation Green shading or symbols for forests, 

grasslands, plantations. 

Tree cover and open land 

visible. 

Climate-related 

features 

Symbols for deserts, wetlands, snow-

capped peaks. 

Actual appearance of dry or wet 

areas seen. 
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Exercise 1 

   

 

 

 

 Human and Other Features 

These show how people use and modify the environment. 

Feature On Maps On Photographs 

Settlements Dots, squares, or clustered symbols. Houses, towns, or cities 

visible. 

Transport 

Networks 

Roads, railways, airports, harbours 

shown by lines and symbols. 

Visible infrastructure like 

roads and bridges. 

Economic 

Activities 

Factories, farms, mining areas labelled 

or symbolised. 

Actual activity seen (e.g., 

fields, machinery). 

Boundaries and 

Land Use 

Lines and colours showing 

administrative or land divisions. 

Fences, cultivated plots, or 

cleared land visible. 

 

Tips for Recognition 

• Use map keys and legends to identify symbols. 

• Observe colour patterns (green for vegetation, blue for water). 

• Check contour spacing to determine slope steepness. 

• Compare photograph perspective (foreground, middle ground, background). 

• Relate map scale to real distances and sizes. 

Contours on map                                                  Photograph of physical features   

1. What is the highest point shown?                 2.  Identify all the features observed 
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Exercise 2 

1.  Identify five human activities from the sketch map below. 

 

     Answer: farming, manufacturing, teaching, treating patients, transport, growing 

pasture 

 

2. Use the photograph below to answer the questions that follow 
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(a)  Identify the  

(i) type of farming shown in the photograph. 

(ii) one vegetation type in the background 

(iii) one physical feature in the background 

(b) State two advantages of the type of farming shown 

(c) Give any five reasons why the type of farming shown is not common in Uganda  

 

     Answer 

(a) (i) Irrigation farming 

 (ii) forest/trees 

 (iii) hill/mountain 

(b) (i) Food Security: Ensures crops grow even when rainfall is unreliable, reducing  

hunger. 

(ii) Higher Yields: Adequate water supply improves plant growth and harvests. 

(iii) Extended Growing Seasons: Allows farming during dry seasons and semi-arid 

periods. 

(iv) Improved Crop Quality: Controlled watering reduces stress, producing better 

fruits and vegetables. 

(v) Economic Growth: Supports cash crops (rice, sugarcane, flowers) for local and 

export markets. 

(vi) Employment Opportunities: Creates jobs in irrigation schemes, maintenance, 

and agribusiness. 

(vii) Environmental Protection: Maintains vegetation cover, reducing soil erosion and 

desertification. 

(viii) Diversification Enables farmers to grow a variety of crops, including 

horticultural produce. 
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(c) (i) Abundant rainfall in many regions reduces reliance on irrigation. 

(ii) Seasonal rivers and wetlands make water supply unreliable in dry seasons. 

(iii) Soil problems such as waterlogging and salinization discourage irrigation 

expansion. 

(iv) High costs of irrigation infrastructure (dams, canals, pumps). 

(v) Limited government funding and subsidies for farmers. 

(vi) Low awareness and skills among farmers about modern irrigation methods. 

(vii) Preference for traditional rain-fed farming due to cultural practices. 

(viii) Land tenure issues make it difficult to invest in long-term irrigation projects. 

(ix) Limited technical expertise 

 

Scenario question 

You are a senior three geography student; explain how you can identify any five human activities 

from a map and from a photograph 

     Answer 

Identifying human activities from a map use symbol and key 

(i) road, railway, airport – transport 

(ii) quarry – mining or mineral extraction 

(iii) water – fishing, transport 

(iv) forest -  lumbering 

(v) farm – growing crops, rearing animals 

(vi) factory - manufacturing 

Identifying human activities from a photo use pictures 

(i) House- settlement 

(ii) Factory - manufacturing 

(iii) road, railway, airport – transport 

(iv) quarry – mining or mineral extraction 

(v) water – fishing, transport 

(vi) forest -  lumbering 

(vii) farm – growing crops, rearing animals 
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Reasons Irrigation is Becoming More Important 

(i) Rainfall patterns are becoming unpredictable. 

(ii) Droughts and floods reduce the reliability of rain-fed farming. 

(iii) Irrigation ensures crops survive during dry spells. 

(iv) Africa’s population is rapidly increasing leading to high demand for food hence reliable 

farming methods. 

(v) Irrigation enables production of cash crops (flowers, cotton, sugarcane) for export. 

(vi) Irrigation enables use of arid and semi-arid areas for farming 

(vii) Supports reforestation and agroforestry projects in semi-arid regions. 

 

Scenario question 

You have been chosen to given a talk to agriculture students in a school agriculture club. Give 

reasons why irrigation farming is becoming increasing important in Africa. State any challenges 

you are likely to encounter while promoting irrigation farming in Uganda. 

 

      Answer 

Reasons Irrigation is Becoming More Important 

(i) Rainfall patterns are becoming unpredictable. 

(ii) Droughts and floods reduce the reliability of rain-fed farming. 

(iii) Irrigation ensures crops survive during dry spells. 

(iv) Africa’s population is rapidly increasing leading to high demand for food hence reliable 

farming methods. 

(v) Irrigation enables production of cash crops (flowers, cotton, sugarcane) for export. 

(vi) Irrigation enables use of arid and semi-arid areas for farming 

(vii) Supports reforestation and agroforestry projects in semi-arid regions. 

Challenges of Promoting Irrigation in Uganda 

Challenges of Promoting Irrigation in Uganda 

(i) Abundant rainfall in many regions reduces the perceived need for irrigation. 

(ii) Seasonal rivers and wetlands make water supply unreliable in dry seasons. 

(iii) Soil problems such as waterlogging and salinization discourage irrigation expansion 
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(iv) High costs of irrigation infrastructure (dams, canals, pumps) reduces affordability. 

(v) Limited government subsidies and financial support for farmers. 

(vi) Absence of skilled labour in the rural area 

(vii) Poor transport and electricity networks limit access to irrigation equipment. 

(viii) Price fluctuation of agricultural produce discourage investment 

 

 

Parts of Africa where Irrigation is Most Important/practiced 

North Africa 

(i) Egypt: Irrigation along the Nile supports year-round farming of rice, wheat, and cotton. 

(ii) Sudan: The Gezira Scheme uses Nile waters for cotton and sorghum. 

(iii) Morocco & Algeria: Irrigation sustains citrus, olives, and vegetables in dry climates. 

 

 Sahel Region (West Africa) 

(i) Mali (Office du Niger): Large-scale irrigation for rice and sugarcane. 

(ii) Niger & Burkina Faso: Small-scale irrigation supports food crops in semi-arid zones. 

East Africa 

(i) Kenya (Mwea Irrigation Scheme): Rice production depends on irrigation. 

(ii) Ethiopia (Tigray & Awash Valley): Irrigation supports fruits, vegetables, and cotton. 

(iii) Tanzania: Irrigation schemes sustain horticulture and rice in dry areas. 

 

Southern Africa 

(i) South Africa: Irrigation is vital for vineyards, citrus, and maize in dry provinces. 

(ii) Zimbabwe & Zambia: Irrigation supports sugarcane and horticulture. 

 

Examples of irrigation schemes in Africa  

(i) East Africa 

Mwea Irrigation Scheme (Kenya): Famous for rice production using surface irrigation. 

Doho Irrigation Scheme (Uganda): Supports rice farming in eastern Uganda. 
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Mubuku Irrigation Scheme (Uganda): Located near Mt. Rwenzori, used for vegetables 

and rice. 

Awash Valley Irrigation (Ethiopia): Large-scale scheme for cotton, sugarcane, and fruits. 

(ii) North Africa 

Gezira Irrigation Scheme (Sudan): One of the largest in the world, using Nile waters for 

cotton and sorghum. 

Nile Delta Irrigation (Egypt): Supports rice, wheat, and horticulture. 

Morocco Irrigation Projects: Used for citrus, olives, and vegetables in semi-arid areas. 

(iii) West Africa 

Office du Niger (Mali): Large-scale irrigation for rice and sugarcane. 

Kpong Irrigation Scheme (Ghana): Supports rice and vegetable farming. 

Small-scale schemes in Niger & Burkina Faso: Help farmers grow food crops in semi-arid 

zones. 

(iv) Southern Africa 

Tugela Basin Irrigation (South Africa): Supports maize and citrus farming. 

Lowveld Irrigation (Zimbabwe): Used for sugarcane plantations. 

Zambezi Valley Irrigation (Zambia): Supports rice and horticulture. 

 

The Gezira Scheme 

The Gezira Scheme in Sudan is one of Africa’s largest irrigation projects, developed in the 1920s 

to harness the Blue Nile for cotton farming. It works through a gravity-fed canal system, benefits 

farmers with food security and exports, but faces difficulties like salinization, poor maintenance, 

and management challenges. It also demonstrates how government cooperation with small-

scale farmers can boost productivity and livelihoods.  

 

Factors Leading to Development 

(i) Colonial Demand for Cotton: Established by the British in the 1920s to supply cotton to 

textile industries. 

(ii) Blue Nile Water Source: Construction of the Sennar Dam (1925) provided reliable 

irrigation water. 

(iii) Fertile Plains: The Gezira region between the Blue and White Nile offered vast flat land 

suitable for irrigation. 
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(iv) Food Security: Needed to boost agricultural output in semi-arid Sudan. 

 

How the Gezira Scheme Works 

(i) Gravity-fed canals distribute water from the Blue Nile across millions of hectares. 

(ii) Tenant farmers (Hawashas) cultivate cotton, wheat, sorghum, and vegetables. 

(iii) Structured management: Scheme divided into sections, each supervised by offices 

coordinating irrigation, planting, and farmer support. 

Benefits of the Gezira Scheme 

(i) Agricultural Production: Major source of cotton, wheat, and sorghum. 

(ii) Employment: Provides livelihoods for thousands of tenant farmers. 

(iii) Food Security: Ensures stable crop supply in semi-arid Sudan. 

(iv) Economic Growth: Generates export earnings and diversifies Sudan’s economy. 

(v) Infrastructure Development: Roads, canals, and settlements grew around the scheme. 

 

Difficulties of the Gezira Scheme 

(i) Salinization and waterlogging reduce soil fertility. 

(ii) Poor maintenance of canals and infrastructure. 

(iii) Management inefficiencies and political interference. 

(iv) Declining cotton demand reduced profitability. 

(v) Farmer dissatisfaction due to low incomes and weak support services. 

 

Analysis using Statistics 

(i) Covers 2.2 million acres of land. 

(ii) Supports over 100,000 tenant farmers. 

(iii) Historically produced half of Sudan’s cotton exports. 

(iv) Current productivity has declined due to mismanagement and climate pressures. 

 

Government Cooperation with Small-Scale Farmers 

(i) Tenant system: Farmers receive land, water, and guidance. 
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(ii) Shared responsibility: Government provides infrastructure; farmers provide labor. 

(iii) Capacity building: Training and extension services improve farmer skills. 

(iv) Economic empowerment: Cooperation increases yields and farmer incomes. 

 

Scenario question 

You have recently conducted a geography study trip to Gezira Irrigation scheme. Report on the 

reasons that favored its development, it benefits and challenges it faces. 

 

      Answer 

Gezira Irrigation scheme was established in the 1920s, remains one of Africa’s largest irrigation 

projects. 

Reasons that Favored Development 

(i) Blue Nile Water Source: Construction of the Sennar Dam (1925) provided a reliable 

water supply. 

(ii) Flat Fertile Plains: The Gezira region between the Blue and White Nile offered ideal land 

for irrigation. 

(iii) Colonial Demand for Cotton: Britain needed cotton for its textile industries. 

(iv) Food Security Needs: Irrigation was necessary to boost agricultural production in semi-

arid Sudan. 

(v) Government Support: Strong investment in infrastructure and farmer organization. 

 

Benefits of the Gezira Scheme 

(i) Agricultural Production: Major source of cotton, wheat, sorghum, and vegetables. 

(ii) Employment: Provides livelihoods for over 100,000 tenant farmers. 

(iii) Food Security: Ensures stable crop supply in semi-arid Sudan. 

(iv) Economic Growth: Generates export earnings and diversifies Sudan’s economy. 

(v) Infrastructure Development: Roads, canals, and settlements grew around the scheme. 

 

Challenges of the Gezira Scheme 

(i) Soil Problems: Salinization and waterlogging reduce fertility. 
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(ii) Poor Maintenance: Canals and infrastructure often neglected. 

(iii) Management Inefficiencies: Political interference and weak administration. 

(iv) Declining Cotton Demand: Reduced profitability in global markets. 

(v) Farmer Dissatisfaction: Low incomes and weak support services. 

(vi) Water borne disease like malaria and bilharzia   

 

Dangers of Corruption in Government Schemes 

(i) Misuse of Funds 

Money meant for development is diverted into private pockets. 

Example: Funds for irrigation schemes may be embezzled, leaving canals unfinished. 

(ii) Poor Service Delivery 

Projects are left incomplete or of poor quality. 

Roads, schools, or hospitals may collapse because contractors cut corners. 

(iii) Unfair Distribution of Resources 

Nepotism and favoritism mean only a few benefit. 

Communities most in need are often neglected. 

(iv) Economic Losses 

Corruption reduces foreign investment and donor confidence. 

National debt increases as funds are wasted. 

(v) Social and Environmental Impact 

Communities lose trust in government. 

Environmental projects fail, leading to deforestation, pollution, or poor irrigation. 

(vi) Weak Institutions 

Corruption undermines accountability and rule of law. 

Officials act with impunity, reducing public confidence. 

Vote Dr. Bbosa Science President of Uganda 2031→ 

Time, t, is now!!! 
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 Thank you  

Dr. Bbosa Science 


