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STUDY MATERIAL FOR 2018
• MO 001 LEARNING UNITS, TEXT BOOK 

ACTIVITIES & SATELLITE IMAGES 

• PRESCRIBED BOOK Middleton, N. 2013. The Global Casino: An 

Introduction to Environmental Issues, 5th edition 

(ISBN 978-1-4441-4662-2)

• TUTORIAL LETTER 101 ASSIGNMENTS

• TUTORIAL LETTER 102 LECTURERS’ DETAILS & REFERENCING 

GUIDELINES

• TUTORIAL LETTER 103 EXAMINATION GUIDANCE & VIDEO 

CONFERENCE

• TUTORIAL LETTER 201 COMMENTS ON ASSIGNMENTS  1 & 2

• TUTORIAL LETTER 202 COMMENTS ON ASSIGNMENT  3

• DVD 

• PODCASTS EXAMINATION PREPARATION

• ATLAS (only recommended not compulsory)

• Remember to consult the feedback to the text book activities and participate in 

the discussion forums on myUnisa



MARK COMPOSITION 

YEAR MARK

Weight of year mark: 25

Assignment 01: 10

Assignment 02: 50

Assignment 03: 40

EXAMINATION MARK

Weight of examination 

mark: 75

Examination paper: 100

FINAL MARK

Total :100

Year mark (25) + 

Examination mark (75) = 

Final mark (100)



EXAM STRUCTURE

• The question paper consists of five (5) questions

 Each question counts 20 marks 

• Total marks: 100

• Duration: 2 hours (120 minutes)

• Spend up to 24 minutes on each question (24 

minutes x 5 = 120 minutes)

• Write full sentences



Sustainable development Learning Unit 3

"Sustainable development is development that 

meets the needs of the present without 

compromising the ability of future 

generations to meet their own needs.” -

WCED



Sustainable development

Principles of sustainable development

• Continued support of human life

• Continued maintenance of environmental 

quality and biological resources

• The right of future generations to resources 

that are of equal worth as those used today



Sustainable development

Pillars of sustainable development

• Economic development

• Social development

• Environmental protection



Sustainable development

The issue of sustainability is important for 

development because development must be 

in tandem with the future. If natural resources 

are not sustained, then development will 

stagnate after a point of time. Exploiting 

resources unethically will ultimately undo 

the development that a country may have 

achieved.



Sustainable development

The Role of Technology in Sustainable 

Development

Sustainable development policies seek to 

change the nature of economic growth rather 

than limit it. They are based on the belief that 

continual growth in a finite world is possible 

through the powers of technology, which will 

enable us to find new sources or provide 

alternatives if a particular resource appears to 

be running out.



Deforestation Learning Unit 4

Deforestation is the clearing of virgin forests, or 

intentional destruction or removal of trees and 

other vegetation for agricultural, commercial, 

housing, or firewood use without replanting 

(reforesting) and without allowing time for the 

forest to regenerate itself.



The impacts of deforestation

Hydrology:

• Increase in runoff and stream discharge

• Increase in the frequency of floods

• Increased runoff enhances erosion and sedimentation of rivers

• Sedimentation of reservoirs and dams can shorten the time for which they can be 

used for hydro energy and irrigation

• When deep-rooted trees are replaced by shallow-rooted crops or grasses, 

increased recharge of aquifers can lead to a rise in water tables

• Soil degradation (due to erosion, landslides, compaction and laterization) is very 

severe in the tropics

• Clearance of vegetation leads to accelerated soil loss

• Soil erosion can be exacerbated by compaction caused by heavy machinery, 

trampling from cattle and exposure to the sun and rain



The impacts of deforestation

Climate:

• Local effects: Hotter and drier air over deforested areas lead to decreased cloud

formation and precipitation

• Regional effects: Reduction in precipitation and change in surface temperature

• Global effects: Release of carbon dioxide into the atmosphere, contributing to

enhanced global warming greenhouse effect



The impacts of deforestation

Biodiversity:

• Biodiversity loss

• More than half of the number of species on Earth live in tropical forests.

• Thus deforestation in the tropics is a severe threat to the species and genetic

diversity on Earth

• Less adaptable species such as insects may not survive disturbances to forests

• The loss of biodiversity also means a loss of potential sources of new medicines,

food crops and genetic material to improve and protect crop yields from diseases

and pests

• Forest fragmentation can have severe effects on large trees, which are vulnerable

to wind turbulence and parasitic vines near forest edges.

• Large tropical forest trees are sources of fruits, flowers and shelter for animal

populations



The impacts of deforestation

• The loss of large trees can diminish the forest volume and complexity, promote the

proliferation of pioneer species and alter biogeochemical cycles

• Forest degradation and land clearance may also lead to severe consequences

from fires

• In Vietnam, the spraying of herbicides such as Agent Orange by the US army

decreased the abundance of many species and entered the food chain.



Possible solutions of deforestation

• The implementation of legislation in practice

• Implementing government policies

• Addressing the causes of deforestation

• Education

• Reforestation

• Sustainable practises

• Environmental performance of financial institutions 



Biodiversity Learning Unit 13

• The number, variety and variability of living 

organisms

• Defined in terms of genes, species and 

ecosystems 

• Definition of the Convention on Biological 

Diversity: the variability among living 

organisms from all sources, including 

terrestrial, marine and other aquatic 

ecosystems; 



The meaning of biodiversity

• Genetic diversity: variation between 

individuals and between populations within a 

species

• Species diversity: different types of animals, 

plants and other life-forms within a region.

• Ecosystem diversity: variety of habitats found 

in an area (p341, 547).



Biodiversity

Overexploitation of resources contributes to the loss of biodiversity. The main 

reason is the uncontrolled increase in the number of people on earth which is a 

threat to the survival of certain species. Population growth causes an increase 

in: 

• Excessive nutrient loads 
• Uncontrolled tourism 

activities
• Deforestation 
• Overgrazing
• Desertification 
• Construction 
• Urbanisation

• Agricultural activities
• Habitat loss and degradation
• Climate change
• Pollution
• Invasive alien species 



Biodiversity

Possible solution to biodiversity loss can include bans on hunting and trade

and off-site conservation practises.

Bans on hunting and trade:

The Ramsar Convention is an international convention also known as the Convention

on Wetlands of International Importance and CITES is the Convention on International

Trade in Endangered Species

Off-site conservation practises:

Off-site conservation deals with conservation of an endangered species outside its

natural habitat in facilities such as zoological gardens, seed gene banks, in vitro gene

banks and field gene banks. Animals are maintained in zoos, rehabilitation centres

and captive breeding centres.



Food security Learning Unit 11

Impacts of the Green Revolution on world food 

production
• The adoption of chemical farming techniques which lead to increased 

yields took place during the Green Revolution of the 1960s and 1970s. 

The following techniques were used:

• Large fields and mechanization

• Application of fertilizers to supply plant nutrients (nitrogen, phosphorus 

and potassium)

• Expansion and improvement of irrigation systems

• Protection of crops from diseases, pests and weeds with chemicals 

(pesticides, herbicides)



Food security

• Development of new crop varieties that are more responsive to fertilizers, 

more resistant to pests and with a higher proportion of edible material 

• Factory-style farms are used as pigs and poultry have moved from the 

farmyard to indoor feeding facilities

• Cows are fattened with special feeds

• Abundant feed grain, drugs to prevent disease and improved breeds have 

enabled animals to be raised faster 

• Large-scale, intensive operations in which animals are raised in 

confinement (poultry, pork)



Food security

Effects of irrigation, pesticides and fertiliser use 

in agriculture on the environment
• Fertilizer use:

• Eutrophication

• Blue baby syndrome (nitrate)

• Reproductive risks

• Stomach cancer

• Nitrous oxide released into atmosphere, contributes to ozone depletion

• Ammonia released into atmosphere, contribute to formation of acid rain

• Declines in forest health

• Changes in species composition

• Biodiversity loss in temperate grasslands



Food security

• Increase of pathogens (infectious and non-infectious)

• Infectious diseases which may spread are malaria, West Nile virus, 

cholera and schistosomiasis

• Loss in coastal vegetation

• Adverse changes in soil properties in the  Canadian Arctic

• Increase in snow goose numbers due to more rice, corn and wheat fields 

along their flightpaths 



Food security

• Irrigation: 

• Rising water tables which cause salinization and waterlogging

• Weathering of buildings

• Over-pumping of groundwater and sea-water intrusion

• Centre-pivot irrigation systems and their role in the depletion of aquifers 

and drop in groundwater levels in Saudi Arabia

• Land subsidence and flooding of sunken land

• Increased incidence of water-associated diseases (irrigation malaria)

• Aral Sea disaster 



Food security

• Pesticides:

• Development of pesticides (including insecticides, herbicides and 

fungicides) after the Second World War

• How the replacement of mixed cropping with large-scale monocultures 

escalated pest problems, including the positive feedback process

• Most pesticides are used in agriculture while about 10% is used against 

malaria mosquitoes. 

• Resistance of pests to pesticides

• Growth of secondary pest populations

• Pesticides may kill non-target species (plants, animals, soil)

• Pesticides can become a source of air and water pollution

• Natural predators of pest may be destroyed



Food security

• Pollinators such as bees and birds may be affected

• Accumulation of persistent compounds such as DDT in the foodchain

• Pesticide residues in rivers and groundwater

• Deterioration of human health due to persistent substances in the Aral Sea 

Basin (Kazakhstan and Uzbekistan), Costa Rica, Iraq, Guatemala and 

Pakistan



Food security

Alternative practices to control pests
• Crop rotation.

• Crop diversity

• Polyculture.

• Trap crops, which attract pests away from the valuable crops.

• Organic farming/pesticides.

• Biological pest control.

• Genetic engineering practices, such as insect breeding interference.



Soil erosion Learning Unit 12

Reasons why the natural erosion rates for two 

different areas might differ:

• Climate

• Vegetation

• Soils

• Bedrock

• Landforms (p328)



Soil erosion 

Causes associated with accelerated erosion
• Modifications to or the removal of vegetation

• Destabilization of natural surfaces 

• Clearing of vegetation for agriculture, fuel, fodder or construction

• Modification of vegetation by cropping practices, or deforestation for timber 

• Land may be disturbed by ploughing

• Off-road vehicle use  

• Military manoeuvres 

• Construction

• Mining 



Soil erosion 

• Trampling by animals 

• Effects of slope stability and mass movement resulting from highway 

constructions

• Large-scale deforestation and fires enhanced soil erosion

• Population increase put pressure on resources

• Introduction of plantation monoculture in the early 18th century

• Mechanical disturbance and compaction of the soil by ploughing and tilling 

can enhance its erodibility

• Industrialisation 



Soil erosion 

• Effect of construction with water flows from the drainage system 

• Agricultural techniques that are inappropriate

• Introduction to grazing pastures

• Lack of new vegetation cover that has not established before an erosive 

event 



Soil erosion 

Accelerated erosion associated with parts of the 

Caribbean:

• Introduction of plantation monoculture in the 

early 18th century

• Large-scale deforestation and fires enhanced 

soil erosion

• Population increase put pressure on resources

• Agricultural lands became fragmented



Soil erosion 

• In Haiti, large areas of marginal land were 

irreversibly degraded

• The link between deforestation, erosion and 

food production was shown in Haiti when a 

hookworm infection increased in the town of 

Leogane



Soil erosion 

• The increase of the infection was linked to 

deforestation, erosion and silting of a local 

river, flooding and the saturation of soils

• The enhanced soil moisture, conducive to 

transmission of the infection, allowed 

hookworm to re-emerge as a health issue 

(p332).



Soil erosion 

Soil-protecting techniques:

• Manipulate vegetation to minimize erosion by 

protection of the soil surface

• Crop rotation (shifting cultivation)

• Mulching – leaving some crop material such 

as leaves, stalks and roots on or near the 

surface



Soil erosion 

• Focus on ways of preparing the soil to 

promote good vegetative growth and improve 

soil structure in order to increase resistance to 

erosion

• Different methods of soil tillage – providing a 

suitable seed bed for plant growth and helps 

to control weeds



Soil erosion 

• Strip tillage, minimum tillage and zero-tillage 

practices

• Manipulate the surface topography to control 

the flow of water or wind

• Techniques such as building of terraces and 

creation of windbreaks



Soil erosion 

• Check dams are constructed to control gully 

erosion – the dam impedes the flow of water, 

which causes the deposition of sediment. A 

small check dam might then support a single 

fruit tree (p334-335)



Big dams Learning Unit 8

• Loss of biodiversity and certain trees used as timber or firewood

• Submerged forests decompose and produce hydrogen sulphide

which is toxic to fish and corrodes hydroelectric turbines

• Hydroelectric turbines can also be affected by the decomposition of

organic matter by bacteria, which may release mercury

• Mercury can bioaccumulate in fish tissues

• Blooms of cyanobacteria can occur – and lead to gastrointestinal

and allergic illnesses in humans and animals

• Cultural property may be lost by the creation of a reservoir – Lake

Nasser submerged ancient Egyptian monuments

The dam and its reservoir



Big dams

• Displacement of local inhabitants – the Three Gorges Dam on the

Yangtze River in China displaced 1,3 million people

• Resettlement of displaced inhabitants can lead to cultural shock

and conflicts over land

• The construction of big dams can also pull migrants to an area

• Malaria cases may increase since mosquitoes transmitting malaria,

breed in standing waters

• Schistosomiasis (bilharzia) may also increase

• Groundwater tables can heighten and lead to waterlogging and

salinization

• Changes in the groundwater conditions can cause landslides

The dam and its reservoir



Big dams

• Earthquakes can be triggered by reservoirs

• Local climate changes can take place (shift in peak

rainfall season, temperatures evaporation rates and fog)

• Greenhouse gas emissions (carbon dioxide and

methane) from dams due to decaying vegetation can

exceed the emissions which would have been avoided

by burning fossil fuels for the same amount of energy

generated by hydroelectricity from dams.

The dam and its reservoir



Big dams

• Deforestation can result in accelerated sedimentation of the

reservoir

• This can lead to a loss of irrigated cropland

• Wadi Allaqi:

– Before Lake Nasser was built as part of the Aswan High Dam, Wadi

Allaqi was a hyper-arid wadi – dry and experiencing flash floods with

storms

– Since 1970, the lowest part of the wadi is permanently inundated

and other parts are periodically submerged, depending on the water

levels in Lake Nasser

– As more water became available to the wadi, the area was

transformed from a dry zone to an area with significant potential for

farming and grazing.

Upstream areas



Big dams

• Modification of discharge, velocity, water quality and thermal

characteristics of a river

• Trapping of sediments in dams leads to reduced sediment loads in

rivers downstream

• Downstream river flow becomes highly erosive to the river bed and

banks

• Example: the lack of silt arriving at the Nile delta lead to coastal

erosion, salinization and a decline in the Mediterranean sardine

catch

• Intrusion of sea water into delta areas can lead to major ecological

impacts

Downstream areas



Big dams

• Dam walls are barriers to the spawning and

breeding conditions for many species of fish

• Reduction in water supply that feed wetland

ecosystems

Downstream areas



Big dams
Page 208 in Middleton

Characteristics of good and bad dams

Good dams Bad dams

Small surface are (narrow gorge) Large surface area

Deep and silts slowly Shallow reservoir (short useful life)

Little loss of wildlife and natural habitat Considerable flooding of natural habitat 

and loss of wildlife

Little or no flooding of forests Submerged forests that decay and create 

water quality problems

River that is relatively small (little aquatic 

biodiversity)

Large river with abundant aquatic 

biodiversity

No problem with large floating aquatic 

plants

Problems with large floating aquatic plants

Many unregulated downstream tributaries Few or no downstream tributaries

No tropical diseases (high elevation or 

middle to high latitudes)

Location in tropics of subtropics, which can 

spread vector-borne diseases (malaria)



Wetlands Learning unit 7 

Ramsar Site is an iinternational convention 

which protect wetlands

Positive effect of wetlands on the quality of 

water:

• wetlands act as giant water filters, 

• trapping and recycling nutrients and other 

residues

• they act as temporary water stores, 



Wetlands

• helps to mitigate river floods downstream, 

• protects coastlines from erosion and 

recharges aquifers

• Wetlands provide habitats for a wide variety of 

plants and animals



Wetlands

• some wetlands can also act as significant 

carbon sinks 

• mitigate global climate change



Wetlands

Examples to describe the global extent of the 

destruction of wetlands:

Agriculture

• USA (Great Lakes, lakes in the Mississippi 

River, along the Gulf of Mexico and 

Chesapeake Bay)

• Belarus (Marshes along the Pripyat River)

• Botswana (Okavango delta)



Wetlands

Disease prevention

• Albania (fight against malaria)

Mining 

• Netherlands

Urban expansion

• Mexico City



Wetlands

Water utilization

• South Sudan (Sudd Swamps drained)

The exploitation of energy sources

• Central America, Africa and Asia (mangroves)

• Northern European countries such as Irland, 

Russia, Finland and Belarus (production of 

peat) (p180-182)



Human environment Learning Unit 2

Reasons for the differences between the "rich N

• In both the North and the South urban and 

rural areas within individual states differ with 

regard to their levels of economic 

development. 

• Most rural people in the South do not have 

access to economic power



Human environment

• Corruption and centralized control over 

finances means that rural populations do not 

have control over resources and how they are 

managed.

• Poor and marginalized groups in the South do 

not have ownership of land and are dependent 

on ‘common property resources’



Human environment

• When common resources are used, there is a 

danger of overexploiting them – the tragedy of 

the commons.

• Rural people living in chronic poverty tend to 

live in areas with low agricultural or resource 

potential.

• The poor and disadvantaged, are both the 

victims and the agents of environmental 

degradation.



Human environment

• The poor, and in particular, women, may only 

have access to environmentally sensitive 

areas or low-quality resources.

• They tend to suffer from declines in 

productivity due to soil erosion and 

deforestation.



Human environment

• Poverty may also mean that they do not have 

another option but to exploit the resources 

available to them.

• Environmental degradation can become a 

positive feedback mechanism in the poverty-

environment relationship (p35-37).



Human environment

Two groups of environmental schools:

Technocentrism Ecocentrism

 Technology and economics will
provide the answers to
environmental problems

 Cornucopians argue that
resources are there to be used
for economic growth and
technology will provide
substitutes when resources are
depleted (p41-43)

 Fundamental changes are needed
along with the redistribution and
decentralization of power

 Deep ecologists argue for
minimal use of resources,
preservation of resources and the
intrinsic value of natural
regardless of human perceptions


