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b) Natural selection
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3. Why is it that Nigeria cannot rely only on one energy source

c) Speciation

change exists.

6. Write short notes on the following:

5. Discuss using relevant examples, evidence that climate

a) Thermoplastic and thermosetting

2. Briefly explain the following concepts evolution theory
a) Microevolution

4. Illustrate and briefly explain the internal structure of the Earth.

b) Waste management

1. Discuss how logical and critical thinking helps in decision and 
critical thinking helps in decision-making and problem solving in 
decision-making abilities that are vital to prosperous business.

GSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENT

 

COURSE TITLE: Philosophy, Logic, Environment and Sustainable 

Development

COURSE DEVELOPERS: 

Lazarus A. Mbaya, PhD

Wilson L Danbature, PhD

Patric Anyim

COURSE CODE: GSTS 212: 

Danladi Aliyu

Ayuba Sanda

Hamza A Hamza

Yusuf U. Ahmad, Ph.D

COURSE REVIEWERS:

Auwalu Dalha

Kennedy Yoriyo, PhD

Bappah A. Muhammad, PhD

Lamido M. Madugu, PhD

Lazarus A. Mbaya, PhD

COURSE EDITOR: Nasiru Y Pindiga PhD

Page iiPage iiPage ii



GSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENT

Page iiiPage iiiPage iii

Published by:

All rights reserved. No part of this manual may be reproduced or 

transmitted in any form or means, electronic information storage and 

retrieval system, without permission in writing from the publisher.

© Directorate of General Studies, GSU, Gombe 2023

ISBN

978-978-785-075-6

Directorate of General Studies, 

Gombe State University, Gombe.

GSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENT

Page 83Page 83Page 83



GSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENT

Page 82Page 82Page 82

GSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENT

1.1. Man’s Origin and Nature .........................................................1

Course Contents .........................................................................vii
Module One 
Mans Origin and Nature 

3.0 Logic and Critical Thinking ......................................................13

4.1 Science ..............................................................................24

2.3 Origin of the Earth..................................................................10

Module Four

2.1 The Cosmic Environment ......................................................... 8

1.2 Evolution ...............................................................................1

3.1 Logic ..................................................................................13

1.4 Introductions of Invasive species ...............................................6

Science, Technology and Physics 

2.0 Origin and structure of Cosmic Environment ................................8

Module Two

Logic and Critical Thinking 

3.2 Critical Thinking ....................................................................19

1.3 How the Environment Affect us ................................................. 5

Cosmic Environment 

2.2 The Earth and its Position in the Solar System ..............................8 

Module Three 

1.5 Waste and its Health Impact .....................................................6

TABLES OF CONTENTS
Table of Contents .........................................................................iv

4.3 Sources and Types of Energy Utilization in Nigeria ......................26
4.2 Technology ..........................................................................25

Module Five 

5.1 Plastics Material ...................................................................31
5.0 Introduction .........................................................................31

5.3 Plastic Pollution ................................................................... 33
5.4 Regulations for Hazardous Chemicals in Articles/Plastics Products33

Plastic Materials 

5.2 Plastic Production ................................................................ 32

4.4 Some Properties of Non-renewable Sources .............................27
4.5 Energy Crisis ........................................................................28
4.6 Renewable Sources of Energy .................................................29

Page ivPage ivPage iv

Congratulations for taking your test successfully 
and good luck

COMPUTER BASED TEST (CBT) 
DEMONSTRATION



GSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENT

Page vPage vPage v

Module Nine 

8.3 Effects of Pollution ................................................................45

6.0 Introduction .........................................................................35

Flooding: Concepts, Types, Impact and Flood Disaster Distribution 
in Nigeria 

Waste Management

8.8 Water Pollution .....................................................................46

9.2 Impact of Flooding ................................................................50

9.4 Spatio-temporal Distribution of Flood Disasters in Nigeria ...........52

6.2 Waste Classification ..............................................................35

8.5 Land Pollution ......................................................................46
8.6 Effects ................................................................................46

9.3 Physical/Environmental Impacts .............................................50

Module Six

8.2 Causes of Pollution ...............................................................45

6.3 Waste Segregation at Source ................................................. 36

6.1 Forms of Waste .................................................................... 35

9.1 Introduction .........................................................................48

8.9 Effects ................................................................................47

Environmental Pollution 

8.4 Control of Pollution ............................................................... 45

7.2 Causes of Deforestation ........................................................ 40

Environmental Problems: The Nigeria Perspectives 
Module Seven

6.4 Waste Disposal Options .........................................................36

Module Eight 

8.7 Control ............................................................................... 46

6.6 Treatment ........................................................................... 37

7.3 Effects of Deforestation .........................................................41

7.1 Environmental Problems ........................................................39

6.7 Why Classify Waste? ............................................................. 37

6.5 Principles of Waste Management ............................................37

7.4 Control Measures .................................................................42

8.10 Control ............................................................................. 46

8.1 Introduction .........................................................................43

GSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENT

and the way forward.

13. 2022: UN Biodiversity conference (COP 15) held on 7-19 
December, 2022 in Montreal, Canada. Governments around the world 
came together to agree on a new set of goals to guide global action 
through 2030 to halt and reverse nature loss.

12. 2021: UN Climate change conference of the parties (COP 26) Held 
in Glasgow on the 31 October-13 November, 2021. The COP 26 summit 
brought parties together to accelerate action towards the goals of the 
Paris agreement and the UN framework convention on climate change.

14. 2022: UN Climate change conference (COP 27) held in Egypt 
between 6-18th November, 2022. The meeting held with a view to 
building on previous successes and paving way for future ambition to 
effectively tackle the global challenge of climate change.

Olivier S. (2012): ADB world sustainable development timeline. The 
Asian Development Bank. A publication of the Knowledge management 
center, Asian Development Bank, March 2012
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progress on the Millennium Development Goals; modified targets are 
proposed.

5. 2007: The Intergovernmental Panel on Climate Change published its 
fourth assessment report on climate change; the report posits that 
climate change policies are best addressed by integrating them within 
the broader framework of sustainable development strategies.

10. 2015: UN Framework Convention on climate change: 21st 
conference of parties (COP 21) held at Paris, 30th November,-12 
December, 2015, also known as climate change conference, the Paris 
agreement was adopted on 12 December 2015.

11.  2019: UN Climate Summit convened as part of high level week of 
the 74th session of the general assembly, New York, 23th September, 
2019. The summit provided a report on 2019 UN Climate action summit 

8. 2012: The United Nations Conference on Sustainable Development 
gathered in Rio de Janeiro to mark the 20th anniversary of the 1992 
United Nations Conference on Environment and Development in Rio de 
Janeiro and the 10th anniversary of the 2002 World Summit on 
Sustainable Development in Johannesburg; it focused on two themes: a 
green economy in the context of sustainable development and poverty 
eradication, and the institutional framework for sustainable 
development.

9. 2015: UN Sustainable development summit convened as a high level 
plenary meeting of the general assembly, New York, 25th-27th 
September, 2015. The outcome document included transforming our 
world; the 2030 agenda for sustainable development.

7. 2010: The 16th session of the Conference of the Parties to the United 
Nations Framework Convention on Climate Change was held in Cancún; 
it called for the establishment of a Green Climate Fund and a Climate 
Technology Centre and network.

6. 2009: Multiyear sea ice all but disappeared from the Arctic Ocean; the 
Australian drought that commenced in 2003 led to the worst wildfires in 
history. The Group of 20 Finance Ministers and Central Bank Governors 
(G20) promised to phase out fossil fuel subsidies; experts estimated that 
annual subsidies could amount to $500 billion, equal to 1% of world 
gross domestic product.  
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COURSE CONTENTS

        

This course is designed to capture the concept of humanity, its origin, 
philosophy and cosmic environment. Concepts and techniques in logic 
and critical thinking. Science and technology in human society and 
services. Renewable and non-renewable environmental resources. 
Climate change and the principle of sustainable development. 
Environmental effects of plastics, and other waste products. Elements of 
environmental studies for productive, safe and healthy living. 
Environmental Challenges - urbanisation, environmental pollution and 
degradation, soil erosion, desert encroachment, soil degradation and 
flooding. National Development Plans towards sustainable environment. 
Trends in global action towards environmental sustainability 
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14.3.1. Sustainable Development Timeline

1. 2002: The World Summit on Sustainable Development was held in 
Johannesburg, marking the 10-year anniversary of the United Nations 
Conference on Environment and Development; the summit promoted 
“partnerships” as a non-negotiated approach to sustainability. The 
Global Reporting Initiative formulated guidelines on how organizations 
should report on the economic, environmental, and social dimensions of 
their business activities. 

2. 2003: The United Nations General Assembly endorsed the United 
Nations Decade of Education for Sustainable Development. 

4. 2005: The Kyoto Protocol entered into force, legally binding 
developed country parties to goals for greenhouse gas emission 
reductions and establishing the Clean Development Mechanism for 
developing countries. The Millennium Ecosystem Assessment was 
released; experts from 95 countries provided scientific information 
concerning the consequences of ecosystem change for human well-
being. Evidence suggested the increase in frequency and severity of 
hurricanes in the Atlantic and related storm damage may be attributable 
to climate change. The World Summit took place in New York to assess 

3. 2004: Wangari Muta Maathai, the founder of the Greenbelt 
Movement in Kenya, was the first environmentalist to be awarded a 
Nobel Prize. About 2.5 million people in Sub-Saharan Africa died of AIDS 
and over 3 million become newly infected. 

The concern about the environment is not new. The pursuit of 
sustainable development is a balancing act which requires the 
implementation of policies, strategies, programs, and projects that treat 
environment and development as a single issue. It also demands 
changes in the mind sets, attitudes, and behaviors of all stakeholders. 
The timeline provides an important period of major event in 
environmental sustainability effort by global leaders, organizations as 
well as environmental expert across the globe. The timeline provides a 
summary of the recent event of the period of 20 years.

The United Nations General Assembly authorized the Human 
Environment Conference to be held in the following years and venues:

14.3. Year and Milestone Timeline 

14.2. Global Sustainable Development Timeline
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Certainly, no one nation can achieve sustainable development alone. 
Therefore, governments, businesses, and civil society have accepted 
this paradigm as imperative for making progress on the three pillars of 
sustainable development - social, economic, and environmental. 
Consequently, over the years, different countries under the United 
Nations Organization or its agencies (including non-governmental 
agencies/organization as well as business and technocratic 
communities) have made efforts in tackling the issue of environmental 
challenges induced by human activities through different meetings and 
conferences organized to develop framework on environmental 
sustainability and protection. 

GLOBAL TRENDS ON ENVIRONMENTAL SUSTAINABILITY

1. The concept of needs, in particular those of the world's poor, to which 
overriding priority should be given.

The initial concept of sustainable development was introduced in 1972 
and was well embraced as a vision recognizing the interconnectedness 
of social, economic, and environmental issues. What is more, as defined 
by the World Commission on Environment and Development in 1987, it 
is also development that meets the needs of the present without 
compromising the ability of future generations to meet theirs. It 
embraces two key notions:

2. The idea of limits to the environment's ability to meet present and 
future needs.

While the ever-present challenge of poverty reduction continues to loom 
large, the world faces new challenges ranging from the food and energy 
crises to global recession and climate change. All these factors make the 
situation much more complex today.

The trend of such global attention on environmental sustainability is 
outline under different conferences as stated in the timeline below.

14.1. Introduction 

MODULE FIFTEEN
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MANS ORIGIN AND NATURE
1.1 Man's Origin and Nature

1.1.1 Paleoanthropologist

The problem of the origin of man was almost exclusively a theological one 
until the end of the nineteenth century. Since then, the problem has 
entered the phase of positive science. Human paleontology and 
prehistory have discovered a series of impressive facts. These scientific 
facts led to the idea that the origin of man is evolutional. Thus, human 
phylum has its evolutionary origin in other animal phyla and within the 
human phylum, humanity has adopted genetically and evolutionally 
distinct forms until it has arrived at present-day man.

MODULE ONE

The most famous Evolutionary Theory is Charles Darwin (1809-82) who 
authored The Origin of Species (1859) to describe his theory of evolution. 
Moreover, the theory of man's evolution has been and continues to be 
modified as new findings are discovered, revisions to the theory are 
adopted, and earlier concepts proven incorrect are discarded. 

The Modern Theory which is concerned with the evolution of man 
proposes that humans and apes were derived from an apelike ancestor 
that lived on earth a few million years ago. The theory states that man, 
through a combination of environmental and genetic factors, emerged as 
a species to produce the variety of ethnicities seen today.

Paleoanthropologist is the scientific study of human evolution and is a 
subfield of anthropology, the study of human culture, society, and 
biology. The field involves an understanding of the similarities and 
differences between humans and other species in their genes, body 
form, physiology, and behavior. 

Paleoanthropologists search for the roots of human physical traits and 
behavior. They seek to discover how evolution has shaped the potentials, 
tendencies, and limitations of all people. For many people, 
paleoanthropology is an exciting scientific field because it investigates 
the origin, over millions of years, of the universal and defining traits of our 
species. However, some people find the concept of human evolution 
troubling because it can seem not to fit with religious and other traditional 
beliefs about how people, other living things, and the world came to be. 
Nevertheless, many people have come to reconcile their beliefs with the 
scientific evidence. Archeological evidence refers to the things earlier 

Page 1Page 1Page 1
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Some individuals inherit characteristics that make them more successful 
at surviving and having babies. These advantageous characteristics tend 
to appear more frequently in the population (because those individuals 
with less advantageous characteristics are more likely to die without 
reproducing), and over time these changes become common throughout 
that population, ultimately leading to new species.

1.2.1 The process of evolution
The process of evolution involves a series of natural changes that cause 
species to arise, adapt to the environment, and become extinct. All 
species or organisms have originated through the process of biological 
evolution. In animals that reproduce sexually, including humans, the term 
'species' refers to a group whose adult members regularly interbreed, 
resulting in fertile offspring -- that is, offspring themselves capable of 
reproducing. Scientists classify each species with a unique, two-part 
scientific name. In this system, modern humans are classified as Homo 
sapiens.

Evolution occurs when there is a change in the genetic material -- the 
chemical molecule, DNA -- which is inherited from the parents, especially 
in the proportions of different genes in a population. Genes represent the 
segments of DNA that provide the chemical code for producing proteins. 
Information contained in the DNA can change by a process known as 
mutation. The way particular genes are expressed – that is, how they 
influence the body or behavior of an organism can also change. 

Evolution means the changes that occur in a population over time. In this 
definition, a “population” means a group of the same species that share a 
specific location and habitat. Evolutionary changes always occur on the 
genetic level. In other words, evolution is a process that results in changes 
that are passed on or inherited from generation to generation. When 
successful, these genetic changes or adaptations, which happen when 
genes mutate and/or combine in different ways during reproduction, help 
organisms survive, reproduce, and raise offspring. 

By studying this type of evidence, archeologists can understand how early 
humans made and used tools and lived in their environments. This is why 
for the paleontologist there is not the least doubt that Homo is a genus 
which contains various species of men: habilis, erectus, sapiens, etc.

1.2 Evolution 

people made and the places where scientists find them. 

GSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENT

Reference 
Basiago, A. D. (1999). Economic, social, and environmental 
sustainability in development theory and urban planning practice: The 
environmentalist. Boston: Kluwer Academic Publishers.

UNCED, United Nations Conference on Environment and Development 
(1992b). Rio Declaration on Environment and Development 1992. 
Retrieved November 30, 2022, from 
http://www.un.org/documents/ga/conf151/aconf15126-1annex1.htm.

United Nations General Assembly. (1987). Report of the world 
commission on environment and development: Our common future. 
Oslo, Norway: United Nations General Assembly, Development and 
International Co-operation: Environment. p. 43.

Tomislav Klarin (2018) The Concept of Sustainable Development: From 
its Beginning to the Contemporary Issues. Zagreb International Review of 
Economics & Business, Vol. 21, No. 1, pp. 67-94, 2018

Justice Mensah, (2019) Sustainable development: Meaning, history, 
principles, pillars, and implications for human action: Literature review. 
C o g e n t  S o c i a l  S c i e n c e s ,  5 :  1 6 5 3 5 3 1 . 
https://doi.org/10.1080/23311886.2019.1653531

Kahn, M. (1995). Concepts, definitions, and key issues in sustainable 
development: The outlook for the future. Proceedings of the 1995 
International Sustainable Development Research Conference (pp. 
2–13), Manchester, England.

Page 77Page 77Page 77

http://www.un.org/documents/ga/conf151/aconf15126-1annex1.htm
https://doi.org/10.1080/23311886.2019.1653531


GSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENT

Page 76Page 76Page 76

16. Population growth should be checked through population policies 
backed by legal frameworks.

13. Environmental protection must involve all social groups.

10. The most efficient way of solving environmental problems is the 
involvement of all interested parties.

14. Eradication of poverty, reduction of inequalities and assuring basic 
living standards and peace in the world are essential for sustainable 
development, 

SD cannot be achieved through isolated initiatives, but rather integrated 
efforts at various levels. However, the ultimate aim of SD is to achieve a 
balance among the three pillars of sustainability, thus, making these 
(environmental, economic and social) the pillars on which SD rests. 
Countries should promote “smart growth” through sustainable land use 
and align of their economies with nature's regeneration capacity, and 
adopt appropriate production and consumption practices that fully align 
with the planet's ecological processes.

11. Each country must develop and encourage the informed 
participation of the population in decision-making process.

development and should not delay measures to prevent environmental 
degradation. 

12. Countries must develop and implement effective legislation for 
environmental protection.

15. Countries have the responsibility to ensure sustainable 
development, particularly for technology and financial resources.
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Genes affect how the body and behavior of an organism develop during 
its life. Accordingly, they are genetically inherited characteristics which 
can influence the likelihood of an organism's survival and reproductions.

Over time, genetic change can alter a species' overall way of life, such as 
what it eats, how it grows, and where it can live. Human evolution took 
place as new genetic variations in early ancestor populations favored 
new abilities to adapt to environmental change and so altered the human 
way of life.

Evolution does not change any single individual. Instead, it changes the 
inherited means of growth and development that typify a population. 
Parents pass adaptive genetic changes to their offspring, and ultimately 
these changes become common throughout a population. As a result, 
the offspring inherits those genetic characteristics that enhance their 
chances of survival and ability to give birth, which may work well until the 
environment changes. 

Homo ergaster lived over 2 million years ago; they are the first to regulate 
their temperature by sweating.  They have dark skin to regulate sun rays.
Homo heidelbergenses lived over 750,000 years ago. They had similar 
characteristics with homo ergaster.

1.2.2 Concepts in Evolutionary Theory

Homo sapiens evolved in Africa and displaced to other places 
40,000years ago. They no longer live.

The currently-accepted theory of the evolution of man rests on three 
major principles. These principles hinge on the innate ability which all 
creatures have to pass on their genetic information to their offspring 
through the reproductive process. An alternative explanation for 
homology is a common designer. According to this reasoning, the 
similarities in anatomical features between species point to a blueprint 
used by a Creator/Designer. 

1. The first one is called microevolution whose occurrence and build-up 
of mutations are in the genetic sequence of an organism. Mutations are 
predominantly random and can occur naturally through errors in the 
reproductive process or through environmental impacts such as 

Homo habilis has small teeth and ate anything it could lay its hands meat 
and grass. They lived in forest.
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3. The third tenet is speciation, which occurs when members of a species 
mutate to the point where they are no longer able to breed with other 
members of the same species. The new population becomes a 
reproductively isolated community that is unable to breed with its former 
community. Through speciation, the genes of the new population 
become isolated from the previous group. 

Additionally, the evolution of man from ape-like ancestors is often argued 
on the grounds of comparative anatomy within the fossil record. Yet, the 
fossil record indicates more stability in the forms of species than slow or 
even drastic changes, which would indicate intermediate stages 

2. The second tenet of evolution is natural selection. Natural selection is 
a natural mechanism by which the fittest members of a species survive to 
pass on their genetic information, while the weakest are eliminated (die 
off) because they are unable to compete in the wild. Natural selection is 
often termed "survival of the fittest" or "elimination of the weakest." 

chemicals or radiation. 

1.2.3 Evidences of Evolution
One of the major pieces of evidence for the evolution of man is homology. 
That is, the similarity of either anatomical or genetic features between 
species. For instance, the resemblance in the skeleton structure of apes 
and humans has been correlated to the homologous genetic sequences 
within each species as strong evidence for common ancestry. This 
argument contains the major assumption that similarity equals 
relatedness. In other words, the more alike two species appear, the more 
closely they are related to one another. This is known to be a poor 
assumption. Two species can have homologous anatomy even though 
they are not related in any way. This is called "convergence" in 
evolutionary terms.

The theory of evolution of man is supported by a set of independent 
observations within the fields of anthropology, paleontology, and 
molecular biology. Collectively, they depict life branching out from a 
common ancestor through gradual genetic changes over millions of 
years, commonly known as the "tree of life.”

It is now known that homologous features can be generated from entirely 
different gene segments within different unrelated species. The reality of 
convergence implies that anatomical features arise because of the need 
for specific functionality, which is a serious blow to the concept of 
homology and ancestry.
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4. Each country has the right to utilize its own resources, without 
affecting the environment beyond its borders.

6. The polluter must compensate the damage caused to the 
environment – “polluter pays” principle.

9. Human beings are in the Centre of concern for sustainable 

8. Countries must limit and extinguish the unsustainable modes of 
production and consumption, and enhance the appropriate 
demographic policy.

14.2. Principles of Sustainable Development

The overall goal of SD is the long-term stability of environment, social 
and economy. This could be archive through integrating the three pillars 
sustainable development throughout the decision-making process. 
United Nations General Assembly 1987, define SD as “the development 
that meets the needs of the present without compromising the ability of 
future generations to meet their own needs.” In essence the concept of 
SD aims to maintain economic advancement, social inclusion while 
protecting the long-term value of the environment.

1. Everyone has the right to healthy and productive life in harmony with 
the nature,

interaction between the population and the carrying capacity of its 
environment such that the population develops to express its full 
potential without producing irreversible adverse effects on the carrying 
capacity of the environment upon which it depends. However, the 
fundamental objective of the concept SD is to provide basic human 
needs to all people (home, food, water, clothing, etc.), with a tendency to 
improve living standards, as well to achieve the aspiration of a better life.

The key principles of sustainable development are integration of 
environmental, social, and economic concerns into all aspects of 
decision making. All other principles in the SD framework have 
integrated decision making at their core and gravitate towards the three 
pillars SDGs. It is the people who have to ensure that the principles are 
adopted and adhered to

3. Environmental protection must be seen as an integral part of any 
developmental process.

2. Present and future generations are equally entitled to this right

5. Environment is a public and common good, therefore, there is the 
need for cooperation and understanding,

7. Economic activities are combined with the principle of preventive 
measures for environmental protection.
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Sustainability calls for man-environment relationship that are likely to 
remain those that meet the needs of society and are environmentally 
and economically viable, economically and socially equitable as well as 
socially and environmentally bearable. Therefore, the concept of 
sustainability connotes improving and sustaining a healthy economic, 
ecological and social system for human development.

If a man in a given geographical area lacks a job (economic), he is likely 
to be poor and disenfranchised (social); if he is poor and 
disenfranchised, he has an incentive to engage in practices that harm 
ecology, for example, cutting down trees for firewood to cook his meals 
and warm his home (environmental). As his actions are aggregated with 
those of others in his region cutting down trees, deforestation will the soil 
from vegetative cover cause vital minerals to be lost from the soil 
(environmental). If vital minerals are lost from the soil, the inhabitants 
will be deprived of the dietary nutrients required to sustain the 
intellectual performance needed to learn new technologies, for example, 
how to operate a computer, and this will cause productivity to reduce or 
stagnate (economic). If productivity stagnates (economic), poor people 
will remain poor or poorer (social), and the cycle continues.

In practice, sustainable development requires the integration of 
economic, environmental, and social objectives across sectors, 
territories, and generations. Therefore, sustainable development 
requires the elimination of fragmentation. That is, environmental, social, 
and economic concerns must be integrated throughout decision making 
processes in order to move towards development that is truly 
sustainable. It is this concept of integration that distinguishes 
sustainability from other forms of policy. 

2) Economic Sustainability: focused on the system of production that 
satisfies present consumption levels without compromising future 
needs, 
3) Social Sustainability: which strives to ensure human rights and 
equality, preservation of cultural identity, respect for cultural diversity, 
race and religion. 

activities and quality of life of people, 

The interconnection between the three pillars of sustainability can be 
expressed as: 

Put in other words, it is a dynamic equilibrium in the process of 
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The environmental impact of pesticides is often greater than what is 
intended by those who use them. Over 98% of sprayed insecticides and 
95% of herbicides reach a destination other than their target species, 
including non-target species, air, water, bottom sediments, and food.

Pesticide contaminates land and water when it escapes from production 
sites and storage tanks. Further, it runs off from fields and when it is 

b. Chemical: [matter i.e. substances whether natural or man-made]

The environment in which we live can be considered as having three 
fundamental sets of components: 

Human activities on biodiversity greatly affect the environment. These 
could be by deforestation afforestation, hunting and farming activity 
resulting to so many consequences to the environment. The 
conservation of the natural environment has been proven to be most 
effective activity that should be practice for good ecological stability. 
Conservation can be encouraged by forest regeneration and anti-
poaching activity.

between modern species. The "missing links" are missing. Unfortunately, 
the field of paleoanthropology has been riddled with fraudulent claims of 
finding the missing link between humans and primates, to the extent that 
fragments of human skeletons have been combined with other species 
such as pigs and apes and passed off as legitimate. Although genetic 
variability is seen across all peoples, the process of natural selection 
leading to speciation is disputed.

Hazards can present themselves to us in various media e.g. air, water. 
The influence they can exert on our health is very complex and may be 
modulated by our genetic makeup, psychological factors and by our 
perceptions of the risks that they present. 

c. Biological: [living things].

The following deals with general environmental health hazards, and not 
extremes of climate, occupational hazards, and hazards associated with 
food, most "accidents" or sexually transmitted disease. 

1.3 How the Environment Affect us 

a. Physical: [energy of one form or another]

Human impact on the environment or anthropogenic impact on the 
environment includes impacts on the environment includes impacts on 
biophysical environments, biodiversity, and other resources. The term 
anthropogenic designates an effect or object resulting from human 
activity.

1.3.1 What Humans Do that Affect the Environment
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The amount of pesticide that migrates from the intended application 
area is influenced by the particular chemical's properties. Some 
pesticides contribute to global warming and the depletion of the ozone 
layer. Others to resistance mechanism of non-target species.

discarded, sprayed aerially, and when it is sprayed into water to kill algae.

Waste is anything discarded by an individual, household or organization. 
The generation of waste and the collection, processing, transport and 
disposal of waste is the process of 'waste management' and it is 
important for the health of the public and aesthetic and environmental 
reasons. As a result, waste is a complex mixture of different substances, 
only some of which are intrinsically hazardous to health. The potential 
health effects of both waste itself and the consequences of managing it 
have been the subject of concern. 

Introductions of species, particularly plants into new areas, by whatever 
means and for whatever reasons have brought about major and 
permanent changes to the environment over large areas. For instance, 
rats, cats, and goats have radically altered biodiversity in many islands. 
Additionally, introductions have resulted in genetic changes to native 
fauna where interbreeding has taken place, as with buffalo and domestic 
cattle, wolves with domestic dogs.

1.4. Introductions of invasive species 

Solid waste can cause so many health impacts on the environment 
which include, pollution of the land water and even the air. Land can be 
polluted by both organic and inorganic waste the contamination of soil by 
feces makes the environment unfit to live in because of the risk of 
disease involved such as cholera dysentery hookworm etc. 
contamination of water bodies can also result to the spread of water 
borne diseases like typhoid cholera schistosomes etc. bad drainage 
system can also lead to stagnant water bodies contributing greatly as 
breeding sites to vector borne diseases like malaria and lymphatic 
filariasis. 

1.5. Waste and its health impact 

Populations living close to waste dumps and those with water source 
close to land fill sites are also at the risk of intake of heavy metals like 
cyanides mercury lead etc. 
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MODULE FOURTEEN

In the past, man was nothing more than a passive fore to his natural 
environment. His activities were controlled by the environment. 
Overtime, he realized that the environment holds certain possibilities 
that could be harnessed for his own benefit. Ever since, man engaged in 
various unsustainable man-environment relationship to supply the 
demand of his technological requirement and the ever-increasing 
number of human and animal population has culminated in to conflict 
with the environment. 

CONCEPT AND PRINCIPLES OF SUSTAINABLE DEVELOPMENT

These human interactions placed an unbearable pressure on the 
environment forcing it to respond in conformity with the related 
manipulations in the process, by causing an ever-changing condition 
that continue to conciliate and reconcile in space and time. The way in 
which the environment responds to these manipulations include: 
disturbed water budget, soil erosion, low infiltration rate, flooding, land 
and water degradation, depletion of ozone layer, global warming, rise in 
sea level, desert encroachment, etc. 

These environmental problems and other related issues have been the 
concern of the world community in the recent time and require 
immediate action for coordinated and non-segregated approach to keep 
in safety and protect the environmental condition at the same time direct 
societal growth and development. However, a global initiative was 
constituted as a unified road sign to establish a state of equilibrium 
between the present needs as well as for the yet unborn.

1) Environmental Sustainability: focused on maintaining the quality of 
the environment which is necessary for conducting the economic 

Sustainable Development Goals (SDGs) was constituted and embraced 
by 193 member countries at UN summit in September 2015. The 
framework later in January 2016 came to effect which comprises of 17 
goals, 169 targets, and 232 indicators all brought to a common line of 
action that accomplishing one area of the goal will stimulate the 
outcome of others. The framework direct efforts toward a unified method 
and guide on attaining a sustainable future for all by ensuring a balance 
between the trio pillars of sustainability:

14.1. Introduction 
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mitigate the effects of climate change. Industrial areas should be 
created to limit the areas where industrial emissions are produced. 

13.10.  Summary

References

Waugh, D. (1995). Geography: An Integrated Approach. Thomas Nelson 
and Sons, UK.

Cars which emit an unacceptable level of exhaust fumes should also be 
taken off the road. As stated earlier, urbanization is unavoidable. 
However it has its advantages and controlling it is key to harnessing 
these benefits.

The process of urbanization is more complex than population growth in 
the cities. Population growth involves changes in the economy, social 
and political structure of a place, in most cases, rapid urban growth is 
responsible for many environmental and social changes in the urban 
environment and its effect are strongly related to global change issues, 
the rapid growth of cities strains their capacity to provide services such as 
energy, education, health care, transportation, sanitation and physical 
security. On the other hand, most of the Nigerian cities have become 
areas of massive sprawl, serious environmental problems and 
widespread of poverty as a result of some government negligence and 
improper planning.

Chandna, R.C. (2008). Geography of Population: Concepts, 
Determinants and Patterns,.Kalyana Publishers:  India.

Microsoft Encarter Premium (2009)

Cohen, B., (2004). Urban growth in developing countries: a review of 
current trends and a caution regarding existing forecasts. World 
Development, 32 (1), 23–51.

Ezeigwe, C., (1995). Appropriate solid waste disposal methods for 
developing countries. NSE Technical Transactions, 32 (2), 33–34. 

Riessman, L. (1964). The Urban Process, New York.

GSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENT

3. Sewage treatment - a process of treating raw sewage to produce a 
non-toxic liquid effluent which is discharged to rivers or sea and a semi-
solid sludge, which is used as a soil amendment on land, incinerated or 
disposed of in land fill. 

The major methods of waste management are:

5. Landfill- the deposition of waste in a specially designated area, which 
in modern sites consists of a pre-constructed 'cell' lined with an 
impermeable layer and with controls to minimize emissions.

1. Recycling - the recovery of materials from products after they have 
been used by consumers.

4. Incineration-a process of combustion designed to recover energy and 
reduce the volume of waste going to disposal.

Waste management is now tightly regulated in most developed countries 
and includes the generation, collection, processing, transport and 
disposal of waste. In addition the remediation of waste sites is an 
important issue, both to reduce hazards whilst operational and to 
prepare the site for a change of use (e.g. for building). 

Therefore, waste needs to be maintained properly in our environment to 
minimize the risk involved in it.  

Waste can be classified as either controlled waste or non-controlled 
waste. Controlled waste includes waste generated from households 
(municipal solid waste), commercial and industrial organizations and 
from construction and demolition. Non-controlled waste includes waste 
generated from agriculture, mines and quarries and from dredging 
operations.

2. Composting- an aerobic, biological process of degradation of 
biodegradable organic matter.
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COSMIC ENVIRONMENT

2.0 Origin and Structure of Cosmic Environment
2.1 The Cosmic Environment
The word 'cosmos' is used to refer to the universe, regarded as the orderly 
system with a structure, whose parts are linked together in an orderly 
manner. Both philosophy and astronomy study the structure of the 
universe. Cosmology is the area of study (in both disciplines) concerned 
with the structure of the universe. 

1. Cosmology is the branch of philosophy which studies the structure of 
the universe. It deals with its origin, general structure, its parts, 
elements, laws. It also focuses on the characteristics of the universe as 
space, time, causality and freedom.

4. Mars (2 satellites i.e., phobos and deimos)

The sun and all the celestial bodies (planets, satellites, asteroids, comet, 
etc.) orbiting around it is known as the solar system. The earth on which 
we are living is one of the nine planets orbiting round the sun. The nine 
planets are appear in the order of increasing distance away from the sun. 
They are: Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune 
and Pluto (Fig. 1).

3. Earth (one satellite i.e., the moon)

5. Jupiter (12 satellites) — largest planet in the solar system

2. Cosmology is also the branch of astronomy, which deals with the 
general structure and evolution of the universe. It studies the 
composition extent, origins of the universe and its various components. 

2. Venus (no satellite) — most brilliant planet in the solar system

The structure of the cosmos as revealed by astronomy show that it 
includes the earth (and other planets), planetary satellites, the sun and 
other stars, the groups of stars called Galaxies, etc.

2.2 The Earth and Its Position in the Solar System

The sun is a star. It is one of the innumerable stars in the universe. The 
solar system is held together by the gravitational force of the Sun. The 
nine planets (which revolve around the sun in their different orbits) 
according to their proximity to the sun are:
1. Mercury (no satellite) — smallest planet

MODULE TWO
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The effects of climate change are more severe in urban areas than in 
rural areas mainly because of the absence of vegetation in urban areas. 
Urban dwellers should be encouraged to plant trees and flowers to 

Common challenges they face such as power and frequent taxation can 
be solved to enable them grow and subsequently create jobs.

One of the problems created by urbanization is uneven development. The 
urban areas are developed at the expense of the rural areas. If the rural 
areas are developed, then the tide of rural-urban migration can be 
stemmed.

Majority of the people who live in urban areas in Nigeria are either 
unemployed or simply cannot afford to live in the city. Coupled with 
inadequate houses, slums are created. The slums of Makoko and 
Ajegunle in Lagos State are just some examples.

13.6. Government Supervision of Housing
One of the roles of the local government is the supervision of houses. 
There should be a standard to be maintained in the building of houses. 
When this is absent, people build according to their personal standards 
which may be low.

13.7. Provision of more Infrastructure
Urbanization is an unavoidable trend in any society. However, it is 
possible to limit its negative impact on society. One of the ways to do that 
is by providing more infrastructure and basic amenities. Most parts of 
Nigeria do not have good roads, health services and electricity. This puts 
a strain on the urban areas that have this and they invariably break down 
sooner rather than later.

13.9. Planting of Trees and Flowers

13.5. Development of Rural Areas

13.8. Encouragement of Enterprise
A high rate of unemployment is associated with urban areas. While the 
government has a role to play, it is impossible for any government to 
singlehandedly provide employment for all its citizens. In this case, 
enterprising individuals should be encouraged to start businesses. Small 
and medium enterprises should be encouraged in order to reduce 
unemployment. 

13.4.10. Development of Slums
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An urban heat island is formed when industrial and urban areas produce 
and retain heat. In rural areas, much of the heat produced is absorbed by 
vegetation. However, in the urban areas, much of the heat produced 
from the sun and industrial activities is absorbed by buildings and asphalt 
thus forming a heat island. This is why urban areas are significantly 
warmer than rural areas.

In order to meet the housing needs and therefore make money, many 
people build substandard houses. There have been cases where houses 
built with sub-standard materials collapsed killing its occupants and 
leading to loss of properties. In some parts of the country, the standard of 
houses where people live in is appalling.

13.4.6. Stress

The number of people living in cities who is capable of working is higher 
than the number of jobs available. As more people flood the cities in 
search of elusive jobs, the unemployment rate keeps growing.

13.4.9. Inadequate and Poor Housing

A lot of houses lack basic amenities but people still live there because 
they do not have the money to pay for better houses. A refusal of the 
government to ensure that houses are built in accordance with set 
standards ensures that such conditions remain.

They do not stop to rest and soon get stressed out. On the other hand, in 
the rural areas, what is needed to live a good life is little and so they do 
not stress themselves a lot.

Traffic holdups that last hours, fast pace of life, hectic work schedules. 
These are some of the challenges that come with living in cities. A lot of 
those who live in Nigerian cities are just doing their best to stay afloat. 
They would do anything no matter how difficult if it ensures that they have 
a roof over their head and food to eat. This is often done to the detriment 
of their health.

13.4.8. Urban Heat Island

A significant percentage of Nigerian youths are unemployed as most of 
them stay in urban areas. If they lived in rural areas, then they could be 
employed in agriculture which is the main employer of labour in rural 
areas.

13.4.7. High Rate of Unemployment
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The density of a planet or moon reveals these dramatic differences in 
composition. (Density is a measure of mass per unit volume: g/cm3). For 
example, the densities of the rocky inner planets are quite high (over 3 
g/cm3) compared to the gas- and ice-rich outer planets which have 
densities less than about 1.6 g/cm3.

9. Pluto (no satellite) — the outermost planet in the entire solar system.

Among the inner planets, the earth is unique because of its size and 
distance from the sun. It is large enough to develop and retain an 
atmosphere and a hydrosphere. Temperature ranges are moderate, such 
that water can exist on its surface as liquid, solid, and gas. The large outer 
planets—Jupiter, Saturn, Uranus and Neptune—are giant balls of gas, 
with majestic rings and dozens of small satellites composed mostly of ice. 
The most distant planet, Pluto is small and similar to these icy moons. 

7. Uranus (5 satellites)
8. Neptune (2 satellites)

While some scientists believe that the planets were formed from the sun, 
from which they broke off as gaseous elements and gradually became 
solid bodies in space, others are of the opinion that the planets were 
created at the same time and from the same general material. The 
massive sun, a star that generates heat by nuclear fusion is the center of 
the system because of the sun's vast gravitational influence, all of the 
planets orbit around it.

The solar system is divided into inner and outer planets. The first four 
namely: Mercury, Venus, Earth, and Mars constitute the inner planets, 
while the rest constitute the outer planets. The inner planets include 
mercury which is very hot. Venus has extremely hot, thick atmosphere of 
carbon dioxide and numerous volcanoes. Earth contains cool blue seas, 
swirling clouds and multicolored lands. Mars has huge canyons, giant 
extinct volcanoes, frigid polar ice caps, and long, dry river beds. 

6. Saturn (10 satellites) — second largest planet

Our best evidence tells us that Earth formed, along with the rest of the 
solar system, about 4.6 billion years ago. Nonetheless, only the inner 
planets are even vaguely like the Earth. The sun itself is in motion in space 
and at the same time the planets revolve around it. The planets and their 
satellites are held in their relative positions around the sun by the 
gravitational power of the sun. This magnetic power holds them together 
as a common system. The powerful energy from the sun, called solar 
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a) Its shape is geoid (spheroidal)
b) It has a mass of 5.975 x 1027gm

The following are some of the important fact about the earth:

c) The age of the earth is approximately 4.5 billion years
d) The earth completes a full revolution around the sun in 365.26 days
e) The earth completes one full rotation around its axis in 23hrs 56mins
f) It has an equatorial radius of 6378.3km and have an average density of 
5.5gm/cc

Fig. 1: showing Solar system (inner and outer planets)

The earth is the third planet in distance from the sun in the solar system. 
The only planet known to sustain life, and the home of human beings. 
About 71% of earth's surface is covered by water, which is essential to life. 
The rest is land, mostly in the form of continents that rise above the 
oceans. The earth's surface is surrounded by a layer of gases known as the 
atmosphere, which extends upward from the surface, slowly thinning out 
into space. Below the surface is a hot interior of rocky material and two 
core layers composed of the metals nickel and iron in solid and liquid 
form.

2.3 Origin of the Earth
As a member of the solar system, the earth was believed to be associated 
with the origin of the sun. However, several different hypotheses have 
been proposed and all agreed that the earth was formed from the same 
process that produces the sun. Some of the theories include:

A. The Nebular Hypothesis: According to this hypothesis the earth evolved 
from a large and hot gaseous body (nebular) rotating in the space which 
began by slow gathering and thickening of thinly spread of atom of various 
elements in space to form the sun and other planets at the various stage 
of the process. It is believed that the gathering force of gases was 
gravitational force. The gases most especially He and H become denser 

energy is responsible for all the energy and the light in the whole solar 
system.
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migrate to the urban areas do not possess the skills required to work in 
the city, some people resort to crime in order to survive.

13.4.3. Loss of Valuable Manpower in the Rural Areas

13.4.4. Pressure on Social Amenities

This is an inevitable consequence of urbanization. When urbanization 
occurs, the place most affected is the rural areas. Rural dwellers migrate 
to the towns and cities as a result of the presence of social amenities, the 
lure of easier and better paying jobs and generally higher standards of 
living. As the cities grow and the rural areas remain at the same level of 
development, the population in the rural areas keeps migrating to the 
urban areas.

The Nigerian Government is notorious for failing to plan for the future. 
Most things are left to chance. When many people migrate to the urban 
areas, it puts a lot of pressure on available social amenities and other 
basic infrastructure. Using Lagos as an example, it is Nigeria's most 
developed city and its traffic jams are legendary. Housing facilities are 
hard to find and in most cases prices are exorbitant. This is as a result of 
its high population which makes it one of the most populated cities in the 
world.

Cities are not developed by ghosts or weaklings. They are developed by 
able-bodies men and women. When rural-urban migration begins, the 
first set of people to leave are the young men and women. These are the 
people capable of acting as agents of change in their society. A visit to 
most rural areas in Nigeria would show that the population above 
60years and below 16 is higher than that of people aged 18-50. When 
this happens, valuable manpower is lost and economic activities are 
either halted or stagnated.

13.4.2. Rural Flight

13.4.5. High Standards of Living in Urban Areas
With more people coming into the cities, there is an increase in 
economic activities which leads to a higher standard of living than is 
obtainable in the rural areas. The cost of living in urban areas is 
significantly higher than that or the rural areas. The cities of Lagos, Abuja, 
Calabar and Port-Harcourt are just some examples of cities with both 
high standards and cost of living. Prices of basic needs like housing, 
clothing and feeding are much higher than in the rural areas.
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The large population also makes it more difficult for the police to secure 
the area and with reports showing that the Nigerian police are 
understaffed, insecurity can only get worse. Since a lot of the people who 

Construction of high-rise buildings and promoting commercial 
development in specific zones are alternatives to the present expansion 
of the urban population across a wide area of the country in order to save 
prime land for agriculture, which would depend on effective, appropriate 
technology and resources.

better health care in the developing countries Ezeigwe, (1995). 

Appropriate solid waste disposal methods for developing. 

In many cases, a lot of factors like environmental degradation, poverty, 

religious strife, political instability and lack of basic infrastructural 

amenities push a lot of people from the rural areas to urban in search of 

electricity, qualitative water, education, good transport facilities as well 

as conducive living standard, despite the fact that in many African 

countries the urban areas offer few jobs to the youths as well as 

amenities of urban life (Cohen 2004). 

Several studies point to a correlation between high crime rates and 
urbanization. Unlike rural populations, the population in urban areas is 
high and most of the urban dwellers do not know each other. This 
presents a security problem as no one knows who or what his neighbor is. 
Contrast it with the rural areas where virtually everybody knows everyone. 
It is easy to identify criminal elements.

13.4. Problems of Urbanization in Nigeria

One significant feature of urbanization process in Africa is that, much of 
the urban growth taking place is in absence of much significant industrial 
expansion unlike Asia and Europe. Although, Africa is fast urbanizing, 
with such mega- cities defined as cities with about 10 million inhabitants 
or more are few. Urbanization also finds expression principally in outward 
expansion of the built-up areas and conversion of agricultural land into 
much residential uses. 

13.4.1. Increase in Crime Rate and Insecurity
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C. The Creationist theory: the creationist theory or religious school of 
thought believed that the earth was created by “God” and because the 
other does not satisfied the interpretation of the holy books. Based on the 
Holy books the earth was created few thousand years ago.

The following methods have been adopted by the scientist to estimate the 
age of the universe.

and hotter on compaction which resulted to the formation of heavier gases 
and releasing heat energy through radioactive reaction. It is believed the 
sun was first to be formed about six (6) billion years ago.

B. The Big Bang theory: This theory tried to explain the formation of the 
system as from the sudden huge explosion of masses of energy that was 
once compacted as a small body of gasses into an unimaginary small 
entity referred to as “primordial atom”. By this theory the primordial atom 
initiated the beginning of the sun with a loud noisy explosion referred to as 
“Big Bang” about fourteen (14) billion years ago. Since then, the universe 
is belied to be expanding at a very rapid rate. Other scientist supported this 
theory but what however remains unexplained is how this sea of energy at 
the time of the Bang transformed into so many galaxies and other 
astronomical bodies. 

2.3.1 Age of the Earth

1) By observing the distance between the galaxies and the velocity in 
which such galaxies separated from earth other. Using this method, the 
earth is approximately 10-15 billion years old
2) By using the relative abundance of several long-lived radioactive 
elements in the solar system and also using the half-life of such 
radioactive elements that naturally occur in rocks and minerals. Therefore, 
the formation of the planet earth along with other planets of the solar 
system dates back nearly 4.5 billion years ago.

2.3.2 The Internal structure of the Earth
The Earth is made up of 3 main sections: the crust, mantle and core.

The earth is divided into four major components namely: lithosphere (solid 
earth), hydrosphere (water bodies), atmosphere (gases/air), and 
biosphere (life). The origin of life is about 3.5 billion years. The lives in 
these years are mostly bacteria.

2.3.2.1. The Crust
The earth's crust ranges from 5–70 kilometers (3.1–43.5 m) in depth and 
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it is the outermost layer. The thin parts are the oceanic crust, which 
underlie the ocean basins (5-10km) and are composed of dense (mafic) 
iron magnesium silicate igneous rocks, like basalt. The thicker crust is 
continental crust, which is less dense and composed of (felsic) sodium 
potassium aluminum silicate rocks, like granite. The rocks of the crust fall 
into two major categories – Si, Al and Si, Ma. It is estimated that Si, Ma 
starts about 11 km below the Conrad discontinuity (a second order 
discontinuity). The uppermost mantle together with the crust constitutes 
the lithosphere. 

2.3. 2.2. The Mantle 
The mantle is the thickest layer, being approximately 2,800 km thick. It 
makes up the bulk of the planet and lies between the core and the crust. 
Its density is 3.4g/cm3 at the top and 5.6g/cm3 at the bottom where it 
changes into the outer core. It is a solid layer but acts like a viscous liquid 
due to temperatures being close to the melting point of key minerals in 
this layer.

All of this mantle rock is comprised of a variety of oxides. Their atomic 
elements include oxygen, silicon and magnesium. The boundary that 
separates mantle form the core is mohorovicic zone of discontinuity or 
Moho zone or — discontinuity.

2.3.2.3. The core
At the center of the earth lies the core. This is split into two sections: the 
inner and outer core: The inner core is solid and is composed of iron and 
nickel. It is approximately 1,221 km thick and has a density of 12.8g/cm3 
at the top of the section and 13.1g/cm3 at its deepest point. The outer 
core is composed of liquid iron and nickel. It is approximately 2,259 km 
thick. Its density is 9.9g/cm3 at the top and 12.2g/cm3 at the bottom 
where it changes into the inner core. The boundary that separates mantle 
form the core is Gutenberg zone of discontinuity.

Fig. 2: Internal Structure of the Earth
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Stage V: When the concentration process does not persist so as to lead 
to the concentration of entire population in one huge urban centre. 
Improvements in transport and communication reduce the physical and 
time distance. Satellite towns emerge on the periphery of huge 
metropolitan concentrations. 

Stage I: When the urban settlement emerge, but the percentage 
increase in the rural population is either equal to or less than the 
percentage increase in the rural population. 

Considering the above stages together, therefore Riesman (1964) 
interprets urbanization as the whole process of change and its 
consequences, when a society gets transformed from an agrarian 
economy to an industrial economy and from a small homogeneous 
society to a large heterogeneous mass. 

Stage III: When rural depopulation takes place because of the increased 
magnitude of rural-urban migration thereby wiping out the natural 
increase in the countryside.

Stage IV: When the requirements of big cities become more 
sophisticated and oriented towards specialisation. Big cities start 
attracting migrants from small towns, but the volume of rural-urban 
migration dwindles.

follows:

Natural population increase and migration were most of the significant 

factors responsible for the process of city growth in a lot of developing 

countries, this is caused by improved medical facilities, food availability, 

as well as better sanitation, this consequently reduces death rate and 

results to much population growth, abject poverty in most cases drives 

people from rural to urban areas in search of job opportunities, food and 

13.3. Determinants of Urbanization 

Stage II: When the rate of increase in urban population exceeds the rate 
of increase in rural population, largely because of rural-urban migration.
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Although there is no any global agreement as to what constitutes an 
'urban area', from the foregoing, two characteristics basically defined the 
term urbanization.  An urban area connotes an increase in population; 
and, two that there is increase in spatial growth in such settlements over 
the earth surface.   We can therefore say from the above, that a place is 
said to be more urbanized as its cities grow in number, its urban 
population increase in size and the proportion of its population living in 
urban areas rises.

URBANISATION: PROCESSES, FACTORS AND PROBLEMS IN 
NIGERIA

transformation from rural to urban mode of settlement. 

MODULE THIRTEEN

This module attempts to address these aspects of the topic namely, 
definition, urbanization process, determinants of migration, 
consequences of urbanization and solutions of urbanization in Nigeria. 
The term “urbanization” has been defined differently by different 
geographers and in several literature dealing with the subject. For 
instance, Areola, et al. (1999) defined urbanization as a process by 
which a settlement is transformed from a rural to an urban settlement. 
According to Microsoft Encarta Premium (2009), urbanization is a shift 
of population from rural areas to cities, which results in the growth of 
urban areas. Yet, Waugh (1990) defined urbanization as ''the process 
whereby an increasing proportion of the world's, a nation's or a region's 
population lives in urban areas''. 

Literature on urbanization is repleted with basic concepts such as 
suburbs, rural-urban fringe, urbanism, etc. According to Dobriner (1959) 
cited in Chandna (1986), suburbs are those urbanized residential 
communities, which lie outside the corporate limits of a large city, but are 
culturally and economically dependent upon the central city. However, 
the concept of rural-urban fringe though essentially a sociological 
concept, is that area in which the countryside is in the process of 

13.2. Process of Urbanization

The concept of urbanism as opined by Wirth (1938) is the process by 
which a section of population adopts an urban way of life even while 
residing in the countryside with the result that there is a change in the 
attitude of the people. These concepts connote process of population 
concentration to which Gibbs (1963) evolved a five-staged process as 

13.1. Introduction 
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A sentence is actually a collection of words or phrases that allow us to 
meaningfully communicate ideas or thoughts.  None of the sentences 
listed above, however, can be either true or untrue, unlike statements. As 

LOGIC AND CRITICAL THINKING

As a field of study, logic can be defined as the systematic body of 
knowledge or science that evaluates arguments or simply the study of 
arguments. The goal of logic is to create a set of rules and guidelines that 
we can use as standards for assessing other people's arguments and as 
guidelines when creating our own. An argument is the logical integration 
of two or more statements that are categorized as premise or premise(s) 
and conclusions or a set of premises together with a conclusion. 

3.1. Logic

Premises are statements that are intended to logically support or serve 
as evidence for the conclusion, which is the main point of the argument. 
Logic's main focus, or argument, is a technical phrase. Argument could 
have used several definitions and descriptions.  When we describe an 
argument from a logical point of view, it is a collection of statements, one 
or more of which (the premise) are said to offer evidence in favour of or 
cause one to believe, the (conclusion). Let's take a closer look at these 
definition's characteristics. 

a) Would you close the window? (Question).
b) Let us study together. (Proposal).

3.0. Logic and Critical Thinking

Statements are sentences with truth value. As a result, the two truth 
values of a statement are truth and falsehood. Usually, declarative 
sentences are used in statements. Statements are a particular kind of 
sentence that can function as a declarative sentence. 

c) Right on! (Exclamation).

e) Give me your ID Card, Now! (Command)

There are some sentences, nevertheless, that are not statements and 
should be used to build an argument. Examples: 

First, a series of statements make up an argument. That is to say, the 
combination of two or more statements is the first prerequisite for a 
passage to qualify as an argument. Declarative sentences that have a 
truth-value of true or false, they are known as statements (or 
propositions). 

d) I suggest that you read philosophy texts. (Suggestion).

MODULE THREE
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a result, none of them can be categorized as statements. Therefore, none 
of them are able to construct a defence.

Second, an argument's premises and conclusion are separated from the 
other claims that make up the argument. This means that the presence of 
an argument cannot simply be inferred from the presence of two or more 
statements in a text. Therefore, an argument is a group statement that 
has one and only one conclusion as well as at least one premise.

An argument may have more than one premise, but only one conclusion, 
according to this definition. Argument always aims to support a 
statement. The assertion that the statement seeks to support is referred 
to as the conclusion of an argument, and the assertion or assertions that 
purport to support the assertion are referred to as the premises of the 
argument.

Conclusions

Therefore,     Whence  Since  Given that
Wherefore    Thus  As indicated by For
Accordingly    Consequently Owing to  It is a fact that
Provided that  We may infer Seeing that For the reason that

We may conclude As  a result Assuming that In that
Entails that  So  Because

It shows that

Due to the fact that a statement that follows a premise indication word in 
an analysis may typically be recognized as one, for the reason that any 
argument that contains one of the indicator words will do. The other 
solitary statement that is left will be a conclusion by the same method of 
elimination.

An indicator word can be used as a starting point to separate premises 
from conclusions and vice versa. Arguments frequently use specific terms 
that serve as indicators of premises and 

Example
You should avoid any form of cheating on exams because cheating on 
exams is punishable by the Senate Legislation of the University.

It must be that  It implies that In as much as  As

Hence   It follows that  

This argument's premise is "cheating on tests is prohibited by the Senate 
Legislation of the University because it follows the premise indicator word 
"because," and the other statement is a premise, in accordance with the 

Conclusion Indicators    Premise Indicators
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sheets, glacial retreat, decreased snow cover, ocean acidification, 
flooding, extreme rainfall/storms or drought, and in particular are 
attributed to human activities. 

12.6. Responding to Climate Change
Responding to climate change from the physical science perspective, 
involves eliminating human induced climate change to a specific level 
which required eliminating cumulative carbon dioxide emissions 
reaching at least net zero carbon dioxide emissions along with strong 
reduction in other greenhouse gas emissions. This can be achieved in 
two-pronged approach:

12.6.1. Mitigation 
Mitigation is the reduction of the flow of heat trapping greenhouse gases 
into the atmosphere through 
1. Reducing the sources of the gases (e.g. burning of fossil fuels) or 
substituting energy source to solar and wind energy.
2. Stabilizing the sinks that accumulate and store the gases (ocean, 
forests and soil).

12.6.2. Adaptation
Adaptation involves adjusting to actual or expected future climate. The 
objective is to reduce vulnerability to the effect of climate change e.g. 
intense and extreme weather events, heat waves, sea level 
encroachment, food insecurity etc.

Hayhoe, K., D.J. Wuebbles, D.R. Easterling, D.W. Fahey, S. Doherty, J. 
Kossin, W. Sweet, R. Vose & M. Wehner. (2018). Our changing climate. 
In: Impacts, risks, and adaptation in the United States: Fourth national 
climate assessment, volume II [Reidmiller, D.R., C.W. Avery, D.R. 
Easterling, K.E. Kunkel, K.L.M. Lewis, T.K. Maycock & B.C. Stewart 
(eds.)]. U.S. Global Change Research Program, Washington, DC, p. 76. 
doi: 10.7930/NCA4.2018.
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The premise of an argument is the assertion that comes before "for this 
reason," and the conclusion is the statement that comes after "for this 
reason." Be careful not to become confused. A complex argument is a 
set of arguments with either overlapping premises or conclusions (or 
both). For example, the following arguments is complex

aforementioned regulation. This is the reason why one premise indicator 
was left out of the list above. This signal is unique since it follows the 
premise it indicates right before the conclusion. We can claim that this 
signal can serve as both a premise and a conclusion indicator when it is 
in the centre of the argument between the premise and the conclusion. 

Either certainty or probability are used to explain the inference process 
that underlies an argument. The logician first used the terms "deduction" 
and "induction" to refer to these concepts. The argument is considered to 
be deductive if the conclusion is asserted to follow with strict certainty or 
necessity; whereas, the argument is said to be inductive if the conclusion 
is asserted to follow only possibly.

Deductive and inductive arguments may generally be distinguished in 
arguments. Deductive arguments assert that the premises support the 
conclusion in such a way that it is impossible for both the premises and 
the conclusion to be untrue. An inductive argument, on the other hand, is 
one in which the premises are asserted to support the conclusion in a 
manner that makes it improbable that the premises are true and the 
conclusion is false. 

An argument's deductive or inductive nature can be determined by the 
specific indicator word it may employ, the actual strength of the 
inferential connection between its constituent statements, and the 
argumentative form or structure. The validity and soundness of a logical 

Consequently, there are two quite different ways in which a conclusion 
may be supported by its premise. Deductive and inductive arguments 
both fall under these two categories of strong arguments. Because every 
argument makes an inferential claim, the difference between these two 
groups of arguments depends in the potency of that claim.

Here the conclusion is that 'there exist at least one non rational number' 
(namely pi) while the premises are 'all rational numbers are expressible 
as a ratio of integers' and 'pi is not expressible as a ratio of integers'.

All rational numbers are expressible as a ratio of integers. But pi is not 
expressible as a ratio of integers. Therefore pi is not a rational number. 
Yet clearly pi is a number. Thus, there exist at least one non rational 
number.
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argument can be evaluated. Similarly, the strength and factuality of an 
inductive argument can be evaluated.

Similar to deductive arguments, inductive arguments can be either 
strong or weak, based on their capacity to successfully support their 
deductive claim. That is, an inductive argument is strong if the premise or 
premises truly support the conclusion in such a way that it is unlikely for 
the premises to be true and the conclusion to be false. However, if the 
premise(s) of the inductive argument actually support the conclusion in a 
way that makes it likely that the premises are true and the conclusion is 
false, the inductive argument is weak. Similar to deductive arguments, 
inductive arguments can be either strong or weak, based on their 
capacity to successfully support their deductive claim. That is, an 
inductive argument is strong if the premise or premises truly support the 
conclusion in such a way that it is unlikely for the premises to be true and 
the conclusion to be false. However, if the premise(s) of the inductive 
argument actually support the conclusion in a way that makes it likely 
that the premises are true and the conclusion is false, the inductive 
argument is weak.

A deductive argument can either be sound or unsound depending on 
how effectively it is able to support both its factual claim and its 
inferential claim. That is, if a deductive argument genuinely upheld both 
its factual claim and its inferential claim, or if it was valid and all of its 
premises were true, then that specific deductive argument would be a 
sound one. However, it will be a weak argument if it is unable to support 
either of its claims.

A deductive argument might be considered valid or invalid based on its 
capacity to successfully support its inferential claim. It follows that a 
deductive argument is valid if its premise(s) truly support its conclusion in 
a way that makes it impossible for the premises to be true and the 
conclusion to be incorrect. However, if the premise(s) of the deductive 
argument genuinely support the conclusion in a way that makes it 
possible for the premises to be true while the conclusion is false, the 
deductive argument is invalid. 

An inductive argument can either be cogent or uncogent depending on 
how well it is able to support both its factual claim and its inferential 
claim. That is, if an inductive argument actually upheld both its factual 
claim (i.e., if all of its premises are probably true) and its inferential claim, 
then that specific inductive argument will be a logical argument. 

\
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population. Scientist reported about 80% of the emission in USA alone 
come from animal waste. 

12.3.5. Reflectivity and Absorption of the Radiant Energy
Land consumption for cultural use (deforestation, road construction, 
buildings, pavement, and roofs) affect the reflectivity of the earth's 
surface, leading to local warming. The imperviable surfaces absorb 
greater percentage of sun's energy than reflecting it, causing surface 
temperatures and air temperatures to rise due to their thermal storage 
capacity. This effect is observed inform of heat islands which jeopardize 
the natural cooling effects of shading and evapotranspiration from soil 
and vegetation.

12.4.1. Climate Forcing  
12.4. Factors Affecting Climate Change

These are initial driver of climate and associated with energy imbalance 
cause by natural or man-made processes. The forcings can either cools 
or warm the Earth depending on the cause factor in the processes. The 
drivers include: solar radiation, greenhouse gas emission, aerosols, 
dust, smoke, soot etc.

12.4.2. Feedbacks

12.4.3. Climate Tipping Point

12.5. Consequence of Climate Change
Consequences of observed climate changes were briefly explained in the 
evidence of climate change above. Others consequences include heat 
wave, heavy precipitation, drought, tropical cyclone shrinking of ice 

This refers to critical thresholds in a climate system that, when 
exceeded, can lead to a significant change in the state of the climate, 
and with an understanding that the change is irreversible.  Scientists 
have identified areas at risk of reaching points of no return. They include: 
ice, sea, and land e.g. the melting of ice cover causes less reflectance, 
seas and ocean cause more water vapor, thawing of permafrost release 
methane. Therefore, climate change is accelerating in these three 
stages which are difficult to stop or reverse.

These are the processes that can amplify or diminish the effect of climate 
forcings. The feedback that increases initial warming is known as positive 
feedback. The feedback that reduces initial warming is known as 
negative feedback. The source of the feedbacks includes: clouds, 
precipitation, greening of forest etc. 
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Deforestation takes place on daily basis to create or expand land use for 
raising and growing feed for animal which lead to reduce the amount of 
carbon dioxide to be absorb in the atmosphere by vegetation. However, 
the animal agriculture release methane gas, hydrogen sulfite, ammonia 
into the air and about 56 billion of these animals are raised globally on 
yearly basis for food purposes which many folds the size of human 

8 inches in the last century. The rate in the last two decades, however, is 
nearly double that of the last century.

These are naturally occurring processes that contribute to climate 
change but their influence on the changes is very low or too slow to 
explain the rapid warming currently observed on the Earth. The natural 
processes can be classified into (1) internal processes include: cyclical 
ocean patterns like El Niño and La Niña, (2) external processes include: 
changes in the sun's energy output, variations in Earth's orbit, volcanic 
activities.

The causes of climate change can be grouped into natural and 
anthropogenic processes.

12.3.2. Anthropogenic processes
It is unequivocal that human induced factors cause climate changes and 
wide spread of system changes in atmosphere, biosphere, hydrosphere 
etc., and the scale of the current changes on the climate system as a 
whole and many aspects of the climate have changed since the 
commencement of industrial revolution. Human induced climate system 
changes have been dominant contributor of climate change through: 
burning of fossil fuels, deforestation and animal agriculture, behavior of 
earth surface toward reflection and absorption of the radiant energy etc.

12.3.1. Natural Processes 

12.3.3. Burning of Fossil Fuels
Burning of fossil fuels (coal, oil, natural gas, and gasoline) to fuel cars, 
industries, generate electricity emit carbon dioxide gas into the 
atmosphere. This gas produce by human activities is the largest 
contributor to climate change because in 2013 alone the daily level of 
carbon dioxide in the atmosphere surpassed 400 parts per million (ppm) 
which is the first time in the human history, and its concentration in the 
atmosphere has risen to about 48% in 2020.

12.3.4. Deforestation and animal agriculture

12.3. Causes of climate change
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4. If the Democrats win, then my sister will be happy.

For example, classify the following arguments as either deductive or 
inductive. 

Each of these statements has one or more component statements along 
with an italicized expression, called a connective, which tells us how the 
components are related. In 1, the connective is “and”; statements of 
this form are called conjunctions. Statement 2 is a negation. Here 
there is only one component statement (“My brother is coming to the 
party”), but the negation word “not” is still called a connective because it 
transforms the component into a more complex proposition. We're 
already familiar with statements like 3 and 4: 3 is a disjunctive 
statement, or disjunction; 4 is a hypothetical statement, or 
conditional, as it is usually called in symbolic logic and the connective is 

The law state that contradictory propositions cannot both be true in the 
same sense at the same time. For example, the two propositions “p is 
the case” and “p is not the case” are mutually exclusive.

3. The Law of excluded middle

3.1.2. Connectives

1. The law of identity 

b. Some pigs have wings,

Propositional logic is the logic of compound statements-statements that 
are made up of other, simpler propositions. Here are some examples:

It is raining now,

However, it will be a weak argument if it cannot support one of its claims. 

a. It is usually cloudy when it rains,

Therefore, some pigs sing.

3.1.1. Laws of Thought 

The law state that each thing is identical with itself. For example, is 
human is human

2. The law of non-contradiction 

2. My brother is not coming to the party.
3. The Democrats will win or the Republicans will win.

Therefore, it is cloudy now.

All winged things sing,

Answer, a) inductive b) deductive

The law state that for every proposition, either the proposition or its 
negation is true.

1. My sister is happy, and she's throwing a party.

5. The party will be fun if and only if Buzz shows up.
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Hot extreme weather like heat waves have become more frequent and 
more intense across most regions since the 1950s, while cold extremes 
like cold waves have become less frequent and less severe, with high 
confidence that human induced climate change is the main driver of 
these changes.

The top 100 meters of the ocean have shown warming of more than 
0.330 Celsius which is equivalent to 0.60 Fahrenheit since 1969. The 
increasing heat content in the ocean is consistent with sea level rise, 
which is occurring mostly as a result of thermal expansion of the ocean 
water as it warms. 

The extent and thickness of artic sea ice have declined rapidly over the 
last decades. The Artic sea ice reaches its minimum each September. 
However, the September Artic sea ice is now declining at the rate of 
13.1% per decades, relative to the 1981 – 2010 average.

12.2.2. Global Temperature Rise
The planet earth's average surface temperature has risen roughly 1.180 
Celsius which is equivalent to 2.120 Fahrenheit since the late 19th 
century. However, the 20 warmest years have all occurred since 1981 
and the 10 warmest have all occurred in the past 12 years. Therefore, 
global surface temperature will continue to increase until at least mid-
century under all initial scenarios considered. Global warming of 1.5 - 20 
centigrade will be exceeded during the 21th century unless de-
production in carbon dioxide and other greenhouse gases emission 
occurred in the coming decades.

Heating of the climate system has causes global mean sea level rise 
through ice melt on the land and thermal expansion from ocean 
warming. The global sea level rose to about 20 centimeters equivalent to 

12.2.1. Extreme weather events

industrial revolution the concentration of greenhouse gases (carbon 
dioxide in particular) in the atmosphere has increase at alarming rate. 
However, the accumulation of such gases has intensified the natural 
greenhouse effect and are now causing climate change. The range of 
changes to the planet Earth include: shrinking mountain glaciers, 
accelerating ice melt at poles, rising sea levels, shifts in plant phenology, 
ocean acidification, extreme weather etc.

12.2. Evidence of Climate Change

12.2.5. Sea Level Rise

12.2.4. Declining of Arctic Sea Ice

12.2.3. Warming of Ocean
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'if, then'. In 5, the connective “if and only if” is called a biconditional.

The truth tables can be used to display the possible truth values of a 
compound statements. The truth table conjunction ( ) is ’’Ù
straightforward, the conjunction is true if both of its conjuncts are 
true, and false otherwise. 

A disjunction (’v’) is true if at least one of its disjuncts is true and 
false otherwise.

It is easy to see that, the above examples, can be expressed in terms of 
disjunctive syllogism. The letters “p” and “q” functions as placeholders 
for declarative sentence, and are known as sentence letters. Example 
1, can be written as 'p and q', where p represents the sentence 'my sister 
is happy, and q represent 'she's throwing a party'.

3.1.3. Truth Tables

While the truth for negation is

The truth tables for conditional (’   ’) and biconditional (      ) statements are 

represented below respectively.

and
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United Nation Framework Convention on Climate Change (UNFCCC), in 
its Article 1, defines climate change as: “a change of climate which is 
attributed directly or indirectly to human activity that alters the 
composition of the global atmosphere and which is in addition to natural 
climate variability observed over comparable time periods.” 

Scientists believe human activities are responsible for the emission of 
greenhouse gases (carbon dioxide, methane, nitrogen oxide etc.) into 
the atmosphere. These gases have been consistent for thousands of 
years which dictate a stable climate, but since the emergence of 

The average global temperatures have risen nearly 10 C since 1850 and 
in some places the changes are much more pronounced. For instance, 
Arctic temperature have increased to about 3 - 40 C over the past 50 
years. The intergovernmental Panel on Climate Change (IPCC), an 
authoritative international body comprise of thousands of scientists from 
130 countries reports that temperature will rise from 1.1 – 6.40 C by the 
end of 21 century, pointing that Earth is receiving an accelerated 
detrimental effect of climate change in other words called global 
warming. This phenomenon is one of the complex global problem facing 
our planet earth today and that will be around for decades and centuries 
to come. 

Climate is influenced by a multitude of factors that operate at timescales 
ranging from hours to hundreds of millions of years. For million years ago, 
the average surface temperature of the earth has been mostly stable but 
in the past few decades it shot up in a global average. 

MODULE TWELVE
CLIMATE CHANGE, CAUSES AND CONSEQUENCES

12.1. Introduction
The term 'climate' refers to the average atmospheric condition of given 
location over a long period of time (say 35 years). The climate of any 
given region on the Earth is affected by: latitude (refers to the location of 
a place on the earth), altitude (refers to the height of a place above sea 
level), surface cover (e.g. vegetation), continentality (distance from the 
sea), air masses/trade winds, and ocean current. 

The bulge nature of the earth at the equator, cause the equatorial region 
to receive more direct sunlight than toward the north and south poles, 
which result into transfer of energy by wind and ocean current. 
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3.2. Critical Thinking

Critical thinking also denotes the use of judgment or observation skills. A 
critical thinking in this context refers to clear-headed reasoning. More 
specifically, the term "critical thinking" refers to a broad range of cognitive 
abilities and intellectual attitudes required to effectively recognize, 
analyse, and evaluate arguments and truth claims; to identify and dispel 
one's own biases and preconceptions; to create and present compelling 
arguments in support of conclusions; and to come to reasonable, 
informed decisions regarding what to believe and what to do. Being 
clever does not necessarily translate into the student being able to think 
critically or the ability to reason about knowledge in a meaningful, 
efficient, and successful way does not necessarily result from having 
intelligence.

Additionally, it aids in the identification and dispelling of personal biases 
and prejudices, the formulation and presentation of compelling 
arguments in favour of conclusions, and the formulation and making of 
rational, informed judgments regarding what to believe and what to do. 
But being able to reason about knowledge in a way that is useful, 
efficient, and effective does not imply that one is intelligent. It's not 
enough to just be smart and intelligent. 

When analysing claims for scientific truth, critical thinking is a process or 
journey that aids us in getting to the most practical, beneficial, and 
plausible destinations. Therefore, critical thinking means thinking clearly, 

Critical thinking informs us what logical norms we, as rational beings, 
should adhere to as a part and piece of logic. To properly recognize, 
analyse, and assess arguments and truth claims, one needs a variety of 
cognitive abilities and intellectual temperaments.
Critical refers to the use or exercise of expert judgment or observation. 
Critical thinking in this sense is having clear, informed thoughts. To be 
more exact, the phrase "critical thinking" refers to a broad range of 
cognitive abilities and intellectual attitudes that are required to efficiently 
recognize, parse through, and assess assertions to be true. 

Thinking critically is a process. When assessing claims for scientific truth, 
it is also a journey that aids us in arriving at the most beneficial, useful, 
and plausible destinations. As a result, critical thinking entails thinking 
clearly, fairly, rationally, objectively, and independently. It is a procedure 
that, ideally, results in a fact- and data-based study that is objective and 
uninfluenced by unrelated feelings. 
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1. Clarity: clarity is the ability to understand ideas clearly and to 
communicate them in language that is devoid of ambiguity and 
vagueness. Clarity should be considered or given careful consideration 
when constructing an argument. Prior to evaluating someone's argument 
or assertion, it is important to fully comprehend what they are stating. 
Sadly, it can be challenging because people frequently express 
themselves poorly. However, critical thinkers aim for the highest level of 
thinking clarity in addition to linguistic clarity. We require a clear idea of 
our priorities, a realistic assessment of our skills, and a clear 
comprehension of the challenges and possibilities we encounter in order 
to attain our personal life objectives. Such self-understanding is only 
possible if we respect and strive for clarity of thought. 

thinking fairly, thinking logically, thinking objectively, and thinking 
independently. It is a procedure that with any luck, results in a fact-
finding study that is objective and uninfluenced by tangential feelings. 
To reach thoughtful, well-supported, and defensible conclusions is thus 
the goal of critical thinking. A disciplined thought process, critical 
thinking is guided by clear intellectual criteria.
To distinguish between critical and non-critical thinking, we employ a few 
principles. Most philosophers concur that critical thought must meet 
certain requirements in order to qualify. A set of criteria or a standard that 
critical thinking must meet in order to be considered normal and 
acceptable is referred to as the "standard of critical thinking." Among 
these intellectual standards, clarity, precision, accuracy, relevance, 
consistency, logical soundness, completeness, and justice are some of 
the most important.

3. Accuracy: Correct information is what accuracy refers to. Genuine 
information should be very important to critical thinking. If one's beliefs 
and thoughts are false, any decision made based on false information 
would probably lead to the distortion of reality. The key to accuracy is 
having and obtaining accurate information. Computers are famous for 

2. Precision: Being precise means being exact, accurate, and careful. 
Even when we believe we have a clear comprehension of a notion, most 
concepts are unclear and confusing. These concepts are ill-defined 
when we try to be exact with them. We must pay special attention to the 
details in order to understand something precisely. Everyone is aware of 
how crucial accuracy is in specialist disciplines like engineering, 
medicine, arithmetic, and architecture.
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permeability also contribute. Generally, soils with faster infiltration rates, 
higher levels of organic matter and improved soil structure have a greater 
resistance to erosion. Sand, sandy loam and loam-textured soils tend to 
be less erodible than silt, very fine sand and certain clay-textured soils. 

The steeper and longer the slope of a field, the higher the risk for erosion. 
Soil erosion by water increases as the slope length increases due to the 
greater accumulation of runoff. Consolidation of small.

11.1.1.4. Cropping and Vegetation 

11.1.1.6. Bank Erosion

11.1.1.5. Rill Erosion and Gully Erosion
Rill erosion results when surface water runoff concentrates, forming 
small yet well-defined channels these distinct channels where the soil 
has been washed away are called rills when they are small enough to not 
interfere with field machinery operations. In many cases, rills are filled in 
each year as part of tillage operations. The distinct path where the soil 
has been washed away by surface water runoff is an indicator of rill 
erosion.

Natural streams and constructed drainage channels act as outlets for 
surface water runoff and subsurface drainage systems. Bank erosion is 
the progressive undercutting, scouring and slumping of these drainage 
ways. Poor construction practices, inadequate maintenance, 
uncontrolled livestock access and cropping too close can all lead to bank 
erosion problems. Poorly constructed tile outlets also contribute to bank 
erosion. 

11.1.1.3. Slope Gradient and Length 

The potential for soil erosion increases if the soil has no or very little 
vegetative cover of plants and crop residues. Plant and residue cover 
protects the soil from raindrop impact and splash, tends to slow down 
the movement of runoff water and allows excess surface water to 
infiltrate. The erosion-reducing effectiveness of plant and/or crop 
residues depends on the type, extent and quantity of cover. Vegetation 
and residue combinations that completely cover the soil and intercept all 
falling raindrops at and close to the surface are the most efficient in 
controlling soil erosion (e.g., forests, permanent grasses). 
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the adage "Garbage in, garbage out." This simply means that if you input 
inaccurate information into a computer that is what you will receive as a 
result. Human thought is similar to this in many ways. No matter how 
smart you are, if you base your decisions on erroneous information, you 
are nearly certain to make poor choices. Truth is important to critical 
thinkers, but they also appreciate accurate information that is current. 

6. Logical Accuracy: To reason correctly, or to think logically, is to derive 
conclusions from held ideas that are supported by the evidence. We 
require accurate and solidly supported beliefs in order to think critically. 
We also need to be able to draw conclusions that make sense in light of 
those beliefs, which is as vital. The unfortunate truth is that irrational 
reasoning frequently occurs in human affairs. When we think, we 
organize a number of different thoughts. Thinking is logical when the 
many idea combinations support one another and make sense when 
taken together. A combination is not logical if its components do not work 
together or are in some other way mutually exclusive or 
incomprehensible. 
7. Completeness: In the majority of situations, we correctly favour 
thorough and thorough thought above superficial and shallow thought. 

4. Relevance: Relevance and linkages are related issues. Discussions 
and debates should centre on important concepts and information. That 
is, only issues relevant to the discussion should be brought forward. A 
common strategy used by debaters is to bring up an unrelated topic in an 
effort to divert the audience's attention. Instead of gathering information, 
critical thinkers concentrate on and selectively select only that which has 
a logical relationship with the ideas at hand. Questions posed should be 
logically related to the issues raised. When two concepts make sense 
together, they are relevant. A critical thinker should have current ideas 
and viewpoints.
5. Consistency: Consistency is the attribute of consistently acting in the 
same manner or holding the same beliefs or ideals. It is clear why 
consistency is necessary for critical thinking. According to logic, if a 
person has multiple contradictory beliefs, at least one of them must be 
false. Since truth is important to critical thinkers, they are continuously 
on the lookout for contradictions in both their own reasoning and other 
people's claims and arguments.
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A person who demonstrates some aspect of critical thinking is simply 
said to be a critical thinker. Every critical individual should exhibit a 
certain set of traits, attitudes, abilities, routines, and values. We'll look at 
some of the most important intellectual characteristics of critical 
thinkers in this part.

a) Are honest with themselves, acknowledging what they don't know, 
recognizing their limitations, and being watchful of their own errors

3.2.2. Critical Thinkers

b) Regard problems and controversial issues as exciting challenges

d) Based judgments on evidence rather than personal preferences, 
deferring judgment whenever evidence is insufficient. They revise 
judgments when new evidence reveals error.

g) Practice restraint, controlling their feelings rather than being 
controlled by them, and thinking before acting.

e) Are interested in other people's ideas and so are willing to read and 
listen attentively, even when they tend to disagree with the other person.

3.2.1. Critical-thinking Fundamentals

c) Strive for understanding, keep curiosity alive, remain patient with 
complexity, and are ready to invest time to overcome confusion.

f) Recognize that extreme views (whether conservative or liberal) are 
seldom correct, so they avoid them, practice fair-mindedness, and seek 
a balance view.

Of course, there are circumstances in which a complete study of a 
subject is impractical or unsuitable; nobody would anticipate, for 
instance, that a brief newspaper editorial would contain a thorough and 
comprehensive examination of the moral implications of the right to self-
determination. Than the contrary, deep, complete thought is preferable 
to shallow thinking. 
8. Fairness: Fairness in thought, or being open-minded, unbiased, and 
free from slanting biases and prejudices, is a requirement for critical 
thinking. It may be really challenging to accomplish that. Even a cursory 
understanding of history and the social sciences reveals that people 
frequently have a significant propensity to reject novel ideas, prejudge 
situations, stereotype other people, and associate truth with their own 
self-interest or the interests of their country or group.

GSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENT

11.1. Introduction

SOIL EROSION: CONCEPT AND TYPES AND CAUSES
MODULE ELEVEN

Soil erosion is a naturally occurring process that affects all landforms. In 
agriculture, soil erosion refers to the wearing a way of a field's topsoil by 
the natural physical forces of water and wind or through forces 
associated with farming activities such as tillage.

Erosion, whether it is by water, wind or tillage, involves three distinct 
actions – soil detachment, movement and deposition. Topsoil, which is 
high in organic matter, fertility and soil life is relocated elsewhere "on-
site" where it builds up over time or is carried "off-site" where it fills in 
drainage channels. Soil erosion reduces cropland productivity and 
contributes to the pollution of adjacent watercourses, wetlands and 
lakes.

Soil erosion can be a slow process that continues relatively unnoticed or 
can occur at an alarming rate, causing serious loss of topsoil. Soil 
compaction, low organic matter, loss of soil structure, poor internal 
drainage, salinization and soil acidity problems are other serious soil 
degradation conditions that can accelerate the soil erosion process.

11.1.1. Causes of Water Erosion 

The greater the intensity and duration of a rainstorm, the higher the 
erosion potential. The impact of raindrops on the soil surface can break 
down soil aggregates and disperse the aggregate material. Lighter 
aggregate materials such as very fine sand, silt, clay and organic matter 
are easily removed by the raindrop splash and runoff water; greater 
raindrop energy or runoff amounts are required to move larger sand and 
gravel particles. Soil movement by rainfall (raindrop splash) is usually 
greatest and most noticeable during short-duration, high-intensity 
thunderstorms. Reduced infiltration due to soil compaction, crusting or 
freezing increases the runoff. Runoff from agricultural land is greatest 
during spring months when the soils are typically saturated.

11.1.1.2. Soil Erodability
Soil erodability is an estimate of the ability of soils to resist erosion, 
based on the physical characteristics of each soil. Texture is the principal 
characteristic affecting erodability, but structure, organic matter and 

11.1.1.1. Rainfall and Runoff

Page 57Page 57Page 57



GSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENT

Page 56Page 56Page 56

Other measures include:

d) Awareness on other source of energy towards a sustainable future. 
e) Overcome communication gap within the chain of instruments of 
decision making.

b) Private efforts are needed to reverse and restore the affect areas 
because part of this phenomenon takes place in private own properties. 

Millennium Ecosystem Assessment, 2005. Ecosystems and Human 
Well-being: Desertification Synthesis. World Resources Institute, 
Washington, DC.

UNCCD. (2012). Zero Net Land Degradation. A Sustainable 
Development Goal for Rio+20. UNCCD Secretariat Policy Brief. UNCCD 
Secretariat, Bonn.

c) Raise awareness on the effect of inaction and the importance of action 
across the chain of resource users. 

a) Environmentally-friendly land use should be used and subsequent 
land use should be below the carrying capacity of the land and enough 
time and space should be provided to regenerate afresh condition. 

Olagunju, T. E. (2015) Drought, desertification and the Nigerian 
environment: A review Journal of Ecology and the Natural Environment. 
Vol. 7(7), pp. 196-209, July, 2015 DOI: 10.5897/JENE2015. 0523

Yanli Lyu, Peijun Shi, Guoyi Han, Lianyou Liu, Lanlan Guo, Xia Hu & 
Guoming Zhang (2020) Desertification Control Practices in China. 
Sustainability 2020, 12, 3258; doi:10.3390/su1208325.
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Teaching students to think critically is the goal. You will study about the 
abilities and mind-sets required to develop independent, self-directed 
thinking and learning in this chapter. But only you can determine how 
much you will gain from this training. Being able to think critically requires 
effort. Building mental strength and developing deliberate, disciplined 
thinking habits are essential to become a master thinker. This calls for 
work and practice.

You learn how to pose and recognize important issues and challenges in 
the community through critical thinking. It will instruct you on how to 
exactly and clearly reformulate these issues. It will show you how to 
gather and evaluate pertinent data, create logical conclusions, and 
come up with solutions before putting them to the test against pertinent 
standards and criteria. It teaches you how to be open-minded to different 
ways of thinking, identify and evaluate your own presumptions, 
implications, and practical ramifications, and effectively collaborate with 
others to find answers to challenging issues. It's all about critical thinking 
in university. It's not all about imparting knowledge to students in 
university. 

Thus, critical thinking can prevent us from making bad judgments for 
ourselves. Every one of us has, at some point, made choices concerning 
our careers, relationships, personal behaviors, and other similar matters 
that we subsequently learned were gravely erroneous or unreasonable.
By educating us to consider significant life decisions more carefully, 
rationally, and logically, critical thinking can assist us in avoiding such 
errors.

The act of critical thought is exciting. It takes effort to improve one's 
mental health. However, you'll emerge a stronger, more capable, and 
wiser thinker. Let's focus on the benefits of critical thinking courses in 
more detail. Outside of the classroom, critical thinking is useful in a 
variety of situations. Let's take a quick look at three examples of how this 
is the case.
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i. Science has played an important role in the things we use or consume 
every day. Research in food technology has created new ways of 
preserving and flavoring what we eat. 

iii. Science has a profound effect on the way we live, largely through 
technology, that is, the use of scientific knowledge for practical 
purposes.
iv. Science has brought about technology that helps save human life. 
Biochemical research is responsible for the antibiotics and vaccination 
that protect us from infectious diseases. Also, a wide range of drugs used 

4.1. Science 

MODULE FOUR
SCIENCE, TECHNOLOGY AND PHYSICS

Science is defined as the systematic study of anything that can be 
examined, tested and verified. From its early beginning science has 
developed into one of the greatest and most influential fields of human 
endeavor. Today different branches of science investigate almost 
everything that can be observed or detected and science as a whole 
shapes the way we understand the universe, our planet, ourselves and 
other living things. 

During scientific investigations scientist put together and compare new 
discoveries with existing knowledge. In most cases, new discoveries 
extend what is currently accepted providing further evidence that existing 
ideas are correct. 

In all fields of science, researchers use the same approach to add to 
what is known. Scientist utilizes existing knowledge in new scientific 
investigations to predict how things will behave. Sometimes predictions 
go much further describing objects or events that are not yet known. In 
science, important advances can also be made when current ideas are 
shown to be wrong. Through advances like this, scientific knowledge is 
constantly added to and refined. As a result science gives us an insight 
into the way the world around us works.

Science has developed through objective analysis instead of through 
personal belief. Knowledge gained in science accumulates as time goes 
by building on work performed earlier. Some of this knowledge stretches 
back to the time of ancient civilization, when scientific though first 
began. 

4.1.1. Importance of Science 

ii. Research in industrial chemistry has created a vast range of plastics 
and other synthetic materials which we use at home and in industry. 

GSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENT

Desertification is an advanced stage of land degradation where soil lost 
part of its capability to support human communities and ecosystem. The 
direct effect of desertification on land degradation is drastic downfall of 
land productivity and overtime degenerated into complete abandonment 
of agricultural land, which ultimately lead to the food crisis experienced 
in many arid and semi-arid regions especially Africa.

Desertification can be reduced by adopting the following strategies: 
planting more trees, land and water management, alternative farming 
e.g. drip irrigation, protection of vegetative. Establish economic 
opportunities within and outside drylands, use of other source energy. 

c) Poor growth of vegetation leading to the formation of a desert-like 
condition.

This is a primary driver of the phenomenon as a result of variation in 
rainfall, temperature etc. causes the naturally occurring phenomena of 
drought, land degradation and desertification. The variation manifested 
in follows ways; 

10.3. Impacts of Desertification 

10.4. Prevention of Desertification 

Unsustainable human activities are the major cause and the expansion 
of desertification. The following human activities cause desertification: 
Deforestation, Extensive cultivation, Overgrazing, Fuel wood extraction, 
Bush burning, Urbanization.

10.2.1. Climatic Variability 
10.2. Causes of Desertification

a) Downfall of rainfall make the arid and semi-arid lands more vulnerable 
to desertification. 

10.2.2. Human Activities 

b) High temperatures, coupled with low rainfall lead to the high 
evaporation of water resources. 

Desertification affect directly or indirectly every aspects of human lives. 
They include: food insecurity, water scarcity, socio-economic hardship, 
political unrest, and alteration of ecosystem services locally and globally, 
loss of biodiversity, habitat loss and species endangerment, changes in 
hydrological and climatic cycle, reduced agricultural yield.
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Although determining the exact level of the effects both climatic and 
human influences have on the desertification process is still a major 
challenge for scientists. Desertification occurs on all continents except 
Antarctica and affects the livelihoods of millions of people, including a 
large proportion of the poor in drylands. Assessments of the extent of 
desertification vary, but even by conservative estimates it ranks among 
today's greatest environmental challenges with serious local and global 
impacts. 

a) Climate and human activities as the causal factors 

c) Land degradation and loss of biodiversity consequences.

The United Nations Convention to Combat Desertification (UNCCD) 
defines desertification as a land degradation in arid, semi-arid and 
humid areas resulting from various factors, including climatic variations 
and human activities. The following are considered in the definition of 
desertification. 

Desertification is potentially the most threatening ecosystem change 
affecting livelihoods of the poor. Persistent reduction of ecosystem 
services as a result of desertification links land degradation to loss of 
human well-being. UNCCD defines land degradation as a reduction or 
loss, in arid, semi-arid, and dry sub-humid areas, of the biological or 
economic productivity and complexity of rain-fed cropland, irrigated 
cropland, or range, pasture, forest, and woodlands resulting from land 
uses or from a process or combination of processes, including processes 
arising from human activities and habitation patterns, such as: 

b) Deterioration of the physical, chemical, biological and economic 
properties of the soil
c) Long-term loss of natural vegetation

b) Vulnerability of arid and semi-arid lands and 

Land degradation is caused by complex interactions of physical, 
biological, political, social, cultural, and economic factors. But four 
human activities are considered as the most immediate causes, they 
include: (i) over-cultivation, (ii) overgrazing, (iii) deforestation, and (iv) 
poorly drained irrigation.

a) Soil erosion caused by wind or water 
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While scientific discoveries have contributed greatly to humanity, on the 
other hand, they have negative impacts on human life. Over the last 
hundred years, some of the technological advances that made life easier 
or more enjoyable have proved to be unwanted and often unexpected 
long-term effects. For instance, industrial and agricultural chemicals 
pollute the global environment and toxic gases from vehicle exhausts 
contaminate city air. Most notably of all, the burning of fossil fuels such 
as coal, and natural gas release into the atmosphere carbon dioxide and 
other substances known as greenhouse gases. These gases alter the 
composition of the entire atmosphere, producing global warming and the 
prospect of major climate change.

to combat specific health problems. People now can live longer than 
before. 
v. Science has also been used to develop technology that raises complex 
ethical questions, particularly in the fields of biology and medicine. 
Research involving genetic engineering cloning and invitro fertilization 
gives scientist the unprecedented power to bring about new life or to 
devise new forms of living things. 

4.1.2. Branches of Science
i.  Mathematical science 

vi.  Technology. 

In technology, scientific knowledge is being put to practical use. This 
knowledge comes chiefly from mathematics and physical sciences. It is 
used to design machinery, materials and industrial processes. In 
general, this work is known as engineering. Engineering has many 
branches such as: 

i.  Aeronautic engineering 
ii. Marine engineering 
iii.  Civil engineering 

ii. Physical science 

iv.  Computer engineering. 
4.2.1. Physics 
In Physics, scientists study the relationship between matter, energy, 
force and time in an attempt to explain how these factors shape the 

iv.  Life science 
iii.  Earth science 

v.  Social science 

4.2. Technology

Page 25Page 25Page 25



GSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENT

Page 26Page 26Page 26

physical behavior of the universe. The laws of classical mechanics govern 
the behavior of objects in the macroscopic world while the laws of 
quantum mechanics govern the behavior of the particles that make up 
individual atoms. Physics is divided into the following branches: 
mechanics, thermodynamics, light (optics), electricity, magnetism and 
nuclear physics. 
4.2.2. Laws of Physics 
As we have laws in all aspects of life, so also we have laws in physics. The 
following laws are considered fundamental.

4.3 Sources and Types of Energy Utilization in Nigeria 

A fuel is any material from which energy can be derived 

Energy is defined as the ability to work. Without energy, work cannot be 
done. Energy is measured in joules (J). The cotemporary world focuses 
on energy as a societal, sociopolitical and strategic resource. Therefore, 
a person or a nation with lots of energy sources is considered powerful. 

Nigeria is blessed with a rich variety of energy resources. These sources 
include: Crude oil, Natural gas, Tar sand, Coal and lignite, Large 
hydropower, Small hydropower, Fuel wood, Animal waste, Crop residue, 
Solar radiation, Wind, Biomass, Nuclear. 

These energy sources are grouped into renewable and non-renewable. 
Renewable sources include: Hydropower, Solar, Biomass, Wind 

N.B 

v.  Conservation of mass-energy etc.

Chemical energy (stored in coal, natural oil and natural gas) is the most 
popular source of energy in the world today. This chemical energy is often 
converted into heat. Of approximately               J of energy used in the 
world today, about 40 percent is from oil, 30 percent from coal, and 20 
percent from gas while hydroelectricity and nuclear power take nearly all 
of the remaining 10 percent.

iii.  Laws of thermodynamics 

i.  Newton's laws of motion 

Non-renewable sources include: Oil, Gas, Coal, Nuclear 

iv.  Electrostatic law 

Energy Sources in Nigeria 

ii. Law of gravity 
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DESERT ENCROACHMENT: DEFINITION, CAUSES AND 
PREVENTION

MODULE TEN

10.1. Introduction
Desert encroachment is the degradation of land in arid, semi-arid and 
sub-humid dry areas caused mainly by climatic change exacerbated by 
human activities. The phenomenon gradually and systematically reduces 
the biological productivity of the land coupled with unsustainable man-
environment relationship jeopardize a number of ecosystem services.

Desertification is accompanied by a diminution in the natural potentials 
of the land, depletion in surface and ground water resources, and 
increased land's carrying capacity leading to the expansion of desert 
conditions. The basic materials for a good life for most dryland people 
have their origin in biological productivity. However, there are more 
people in drylands than in any other ecosystem depend on ecosystem 
services for their basic needs. Crop production, livestock and dairy 
production, growth of fuelwood, and construction materials all depend 
on plant productivity, which in drylands is constrained by water 
availability. Thus, it is the dryland climate that constrains viable livelihood 
opportunities. Practices like excessive cultivation in areas that do not 
have an adequate level of supporting services (soil fertility, nutrients, and 
water supply) require adjustments in management practices or result 
into a persistent reduction in the levels of all services over an extended 
period and constitutes desertification. Large inter-annual and longer-
term climatic variations cause fluctuations in crop, forage, and water 
yields. When the resilience of a dry land ecosystem is impaired and it 
does not return to the expected levels of service supply after the stress is 
removed, a downward trend of degradation or desertification may occur. 

Desertification occurs widely when human activities disturb the balance 
of arid, semi-arid, and semi-humid ecologies, with climatic fluctuation as 
a key dynamic factor. The increasing human and animal population, 
along with deep desires of alleviating poverty and creating prosperity, 
results in intensified human activities that negatively affect the 
environment. These activities include overgrazing, over-cultivation, 
excessive collection of firewood, and unsustainable land and water use. 
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Reference

Flood incidents are like a wild fire in Nigeria, it is almost an annual 
occurrence in many places, (Obansa, 2012). For example, the 2012 
flood killed not less than 363 people and displaced over 2 million. This is 
considered as unprecedented figure in the history of Nigeria (Timothy, 
2012). 

Olayinka (et al, 2013) grouped the flood affected states in Nigeria based 
on the 2012 flood disaster into four categories: 

d. Urbanization

Category B: Jigawa, Kano, Bauchi, Kaduna, Niger, 

9.4. Spatio-temporal Distribution of Flood Disasters in Nigeria

Category D: Sokoto, Kebbi, Zamfara, Yobe, Enugu, Ekiti, Osun, Akwa 
Ibom, Borno and Federal Territory, Abuja 

Similarly, over the period of 1985 and 2014, flooding in Nigeria has 
affected more than 11 million lives with a total of 1100 deaths and the 
property damaged exceeding 17 million US dollars. Although, more 
frequent floods recorded in Niger, Adamawa, Oyo Kano, Jigawa states 
possibly due to the influence of River Niger, Benue, Ogun, Hadejia, and 
Lagos states (Ugonna, 2016). However, (NIMET, 2012) observes that 
the country experienced the worst flooding in more than 80 years as a 
result of heavy rainfall in the country couple with the downstream flow 
from Fouta Djallon in Guinea and the release of water from some dams 
within and outside the country in July. Joint survey by UN- Federal 
Government, NEMA and some universities in the country showed that 33 
states and the FCT were affected, including 14 states that were 
considered severely affected. A total of 7,705,378 people in 256 Local 
Government Areas and 3,870 communities were affected by the floods 
between July and October. Kogi state recorded the highest number of 
affected people (1.35 million) followed by Adamawa (1.11 million) and 
Delta (785,000).

Category C: Kwara, Katina, Gombe, Ogun, Ondo, Abia, Rivers and 
Ebonyi. 

Category A: This includes states like Oyo, Kogi, Benue, Plateau, 
Adamawa, Delta, Bayelsa and Anambra.
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I. Workers are exposed to radiation 

3. Primary fuels may undergo a number of conversion before reaching 
the final used stage e.g. petrol or electricity. The energy in the final use 
stage is called functional energy. 

Various energy forms are measured in different units. 
i. Oil in barrel 

2. Fossil fuels, hydropower, wind, biomass which occur on their own are 
called primary fuels. Fuels derived from primary fuels are called 
Secondary fuels. Examples are kerosene, petrol, diesel obtained from oil 
in the process of refining. Electricity is another secondary fuel. 

ii. Coal in tones 

Nuclear Energy

iii. Electricity in Kwh. The energy content in every energy source can be 
converted to joules (J) equivalent. That is, 

The new nuclei Ba and Kr are produced with the release of 210MeV of 
energy. This energy arises from the mass difference between reactants 
and products called the mass defect. If 1Kg of uranium undergoes 
fission, it will yield 

1. Coal, gas and oil are called Fossil fuels. It is produced by the 
decomposition of flora (plants) and fauna (animals) which lived millions 
of years ago, died and with time were gathered into geologic traps by 
physical processes. Fossil fuels are exhaustible. 

Nigeria's nuclear energy center in Zaria is a research reactor. It is used to 
analyze samples. Controlled nuclear reactions take place in a nuclear 
reactor with a thick steel wall. In a fission reactor, the fossil fuel is heavy 
nucleus e.g. uranium. It is bombarded with neutrons to make it more 
unstable and so help the heavy nucleus to fission, releasing the nuclear 
energy               where         the mass difference between reactants 
and the products and c is the speed of light in air 

Problems Associated with Nuclear Energy 

ii. The building and running cost are very high 
iii. Nuclear waste are still radioactive and so disposing of it is a major 

4.4 Some Properties of Non-renewable Sources 

j6106.31khw ´=

sm /100.3 8´
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b. Slope Gradient

Flooding is becoming an increasingly severe and more frequent problem 
in Nigeria. Unfortunately, the impact is more felt by the urban poor in 
such a way that recovery is unlikely to be achieved without external aid 
(Blaikie, 1994). In other words, urban poor are most vulnerable to 
impact of flood because they set up homes in floodplains. 

c. Blocked and Narrowed Channel 

9.3.2. Physical Factors

He also added that floods cause damage to infrastructure such as roads, 
buildings, electric facilities, telecommunication lines, pipelines and 
other properties. The outcome is the disruption of transport facilities, 
markets, and social activities such as marriage ceremonies, naming, 
and other festivities. 

Flooding naturally can be beneficial as they are essential for sustaining of 
river ecosystems, wetlands and other agricultural activities. For example, 
seasonal inundation of floodplains in developing countries such as 
Nigeria, Niger, Sudan and Egypt improves soil fertility and provide 
floodwater for natural irrigation, fishing activities and is responsible for 
large agricultural output. While flood is a bonus to the farmer to be 
harnessed, for the urban dweller flood is a disaster destroying lives and 
property.

Nwafor, (2006) observes that the increasing severity of urban 
environmental problems in Nigerian cities is an attribute to flooding of 
houses, lack of drainage and sanitation of water. These insanitary 
conditions are also associated with the pollution of water resources in 
urban areas. They lead to the escalation of water-borne diseases 
associated with very poor quality of water supplies, and insanitary living 
conditions with the poor people proportionately affected.

Floods caused extensive damage to farmlands especially in low-laying 
areas of Nigeria; the livelihood of most of rural population is put in 
jeopardy by the devastation of farmlands by floods, (Umar, 2017). 

For instance, Ugonna (2016) reiterated that the 2012 flood disaster has 
affected 7.7 million people with more than 2 million others were 
recorded as internally displaced (IDPs). More than 5000 people were 
physically injured along over 5900 houses destroyed. 

quality of the environment which subsequently affects the social 
wellbeing of the people living around.

a. Saturated Soil Moisture 

9.3.1. Social Impacts of Floods
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Fusion Reactor 
Fusion involves fusing two light nuclei to produce a heavier more stable 
nucleus. In the process, energy is produced from the mass defect. To 
fuse two nuclei requires very high temperature and pressure to overcome 
their repulsion. Such high temperatures and pressure exist around the 
sun. Thus our energy is produced around the sun by fusion. Simple fusion 
reactions are:

iv. Terrorists can use nuclear reactor to produce dangerous weapons e.g. 
bombs. 

Oil, Gas and Coal 

Gas

Coal
The coal reserves are estimated to be about 639 million tons. Coal 
deposits are found in Nigeria, spread over 13 states of the federation 
with about 22 coal fields. Coal could be used as fuel for power 
generation, cement and steel production, brick factories, laundries, 
bakeries, tire manufacture battery and domestic cooking fuel.

Oil 

4.5 Energy Crisis 
Energy is the basis of industrial civilization, without energy modern life 
would cease to exist. We often hear about global energy crisis.  If energy 
is always conserved, how can it be running out? We use energy in our 
everyday lives, which eventually is transferred to internal energy in our 
surroundings. It is then almost impossible to transfer back to any useful 
form. For example, 

problem 

Crude oil reserves are estimated at 36.5 billion barrels. Nigeria has 4 
refineries with a capacity of 445000 barrels per day. These refineries' 
capacities are insufficient to satisfy domestic consumption. 

For years most of the gas produced was flared and the initiatives 
implemented to reduce flaring have not achieved the required results. 
The level of gas utilization and penetration in the country is relatively low. 
Over the years we have faced acute shortage of cooking gas. 
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Damage results from flooding include fear, anxiety, distress, insecurity, 
ill-health and eventual loss of life. While;

These are pipes or drains usually underground that carry away wastes 
from rainwaters. Flooding from sewers can occur where there are 
combined storm and foul sewers and their capacity is exceeded due to 
large amounts of surface water run-off in a short time. Poor cleaning and 
maintenance can lead to blockages that can also cause local flooding. 
This type of flooding is hard to predict. It has significant sanitary 
consequences for those affected and can occur very rapidly as the case 
in most, if not, all the urban centers in the region.
9.1.2.6. Flooding from Manmade Infrastructures

This is the concrete damage. 

These damage results from direct physical contact of damageable 
property with flood water and includes physical damage to building and 
their contents, other structures like roads, bridges and agricultural land 
including crops. 

Ayoade (1988) classified the damage due to flooding according to the 
categories of land use affected, for example agriculture, residential, 
commercial, public, etc. 
9.2.1.1. Intangible Flooding

9.2.1.2.1. Direct Tangible 

9.2.1.2.2. Indirect Tangible 

levels, or breached by large objects of debris carried at high water 
velocities. The onset can be quite slow in some catchments with steadily 
rising water levels.

9.2.1.2. Tangible 

9.1.2.5. Flooding from Sewers

9.2. Impacts of Flooding

Canals, reservoirs and other manmade structures can fail causing 
flooding to areas at the downstream. Industrial activities, water mains 
and pumping stations can also lead to negative flooding due to failure.

This damage is loss arising from the breakdown of linkages in the 
economy caused by flood, such as income, business production and 
delays in the movement of goods and people. For example, technical 
aspect of it which includes electricity, telephone lines, railway lines, etc.
9.3. Physical/Environmental Impacts
There are several forms of environmental impacts attributed to floods. 
These may include: waterlog, soil erosion, destruction of vegetation, 
deposition of silt on farmlands (which reduces soil fertility), 
environmental pollution, etc. These environmental problems reduce the 
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our cars are powered by chemical potential energy stored in petrol. The 
engine transfers some of this to kinetic energy but the rest is wasted as 
heat. As the car comes to a stop its kinetic energy is also transferred to 
heat due to friction at the brakes and between the tyres and road. The 
heat generated is all eventually transferred to the surrounding air. So 
energy is not being used up but is being dissipated in the environment. 
This is why we need to conserve our limited supplies of fossil and nuclear 
fuels. 

The energy stored in these can be converted into a wide range of useful 
forms. 

As these high energy sources run out, we will need to make use of 
renewable sources such as biomass, solar, wind, and hydroelectric 
power. 

4.6. Renewable Sources of Energy 
Since both the fossil fuels and uranium are finite, alternatives to them as 
sources of energy must be the renewable sources. These are: 

Solar Energy
The sun is the ultimate source of all forms of energy. Its energy is put into 
use directly. However, it can also be converted to other forms using solar 
panels, solar cells and in plants to chemical energy. The solar constant, 
K=          . This is the rate at which solar energy falls on a unit area 
on the earth. Semiconductor components can also convert solar energy 
directly into electricity in solar cells used in some calculators and 
watches. The annual average of total solar radiation in Nigeria varies 
from about     a day in the coastal latitude to about 
25.2MJ/m2    a day in the far north. The total solar radiation includes the 
direct radiation as felt on sunny day.

Hydroelectric Power

Where v is the speed of the water and g = 9.8m/s2. Nigeria has large 
rivers and some few natural falls which together are responsible for the 
high hydroelectricity potential. For example, Kainji about 760MW, Jebba 

The potential energy of water stored in a reservoir is converted to kinetic 
energy as it flows out through the penstock into the spiral casing. A 
turbine is set into rotation. A generator coupled to it produces electricity. 
By considering energy conservation, potential energy at a height h is 
change to kinetic energy to rotate the turbine, i.e.

2/1400 mwk =

2/6.12 mMJ
2/2.25 mMJ
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about 640MW, and Shiroro about 600MW which supply about 30 
percent of the installed electric power capacity.

x.  Inadequate modern control systems 

These are primary fuels derived from living organisms. The solar energy is 
stored as chemical energy in the plants in the form of starch and 
cellulose made by photosynthesis. Biofuels consist of wood, grasses and 
shrubs, animal waste, domestic and industrial refuse etc. The primary 
way to utilize biofuels is through direct combustion. It is estimated that 
Nigeria consumes about       of fuel wood annually and over 60 
percent of the population depend on fuel wood for cooking and other 
domestic uses. These are used to produce power, heat and fuel through 
a variety of processes.

ix.  Inadequate maintenance of equipment 

xiii.  Illegal bunkering and crude oil theft 

Wind

Biofuels or BIOMASS

i.  Inadequate power generation capacity 

4.7 Challenges in the energy sector 

Wind arises from the convection set up when differential land masses on 
different places are heated to different temperatures and pressures. The 
kinetic energy of the wind is          the k.e per second     where 
A is the area of the blades of the windmill,    the average air density, V the 
average speed of the moving wind. The windmill has efficiency as low as 
25 percent. A number of wind powered water pumps have been installed 
in Goronyo in Katsina, Kedada in Bauchi and in Sokoto States.

The nation's energy sector faces a number of challenges which need to 
be addressed if the potential for energy utilization is to be optimally 
exploited. These challenges are:

ii.  Inadequate transmission and distribution network 
iii.  Access to electricity services is low 
iv.  Insufficient gas for power generation 
v.  Poor efficiency in billing and revenue collection. 

xi.  Inadequate study of domestic power requirements 

viii.  Vandalization of transmission and distribution lines 

vi.  Inappropriate electricity pricing 
vii.  Low level of human capacity development 

xv.  Refinery inefficiency and underutilization. 
xiv.  Inadequate refining capacity 

xii.  Environmental degradation 
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9.1.2.1. Flash Flood
This occurs in steep catchment within a very short time usually 2-6 hours 
and it is usually as a result of heavy rains, break of dams, etc. 
Flash floods from sudden downpours may carry debris particularly in 
urban locations and can also be extremely hazardous to people, because 
it is difficult to be predicted. Even though, 6 inches of water can cause 
one loose ones balance and fall.

Surface water flooding is caused by rain water runoff from urban and 
rural land with low absorbency. Increased intensity of development in 
urban areas have given rise to land with a larger proportion of non-
permeable surfaces, a problem often exacerbated by overloaded and 
outdated drainage infrastructure which of course give rise to localized 
flooding.
Pluvial flooding can occur virtually in any urban area with a significant 
damage potential causing disruption of socio-economic activities. It is 
often unexpected without warning particularly in developing countries 
like Nigeria where the forecasting and warning systems are still 
inadequate, hence the name 'invisible hazard. 

9.1.2.4. Fluvial Flooding

9.1.2.3. Tidal Flooding
Both Sea and river defenses may be overtopped or breached by a 
combination of low pressure weather systems and peak high tides. 
Storms with high wind speeds causes tall and powerful waves and low 
pressure fronts that cause sea levels to rise above normal levels. High 
tide levels vary through the lunar and solar cycle and when superimposed 
upon other tidal variations exceptionally high tides result. Floods may 
also be triggered by earthquake and volcanic activities in nearby oceans, 
as in the case of the Indian ocean on the 26/12/2004, a destructive 
tsunami caused flooding in Australia, the coast of east African countries 
and the Indian subcontinent particularly Sri lanka (New Nigerian, 
18/01/2011; p 29).

Flooding occurs in the floodplains of rivers when the capacity of water 
courses is exceeded as a result of rainfall or snow and ice melts within 
catchment areas further upstream. Blockages of water courses and 
flood channels or tide locking may also lead to ponging and rising water 
levels. River defenses may then be overtopped due to increased water 

 These are:

9.1.2.2. Pluvial Flooding
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9.0 Introduction

Sada (1998) defines flooding as a usually high rate of discharge; often 
leading to inundation of land adjacent to streams, and it is usually 
caused by intense or prolong rainfall.

FLOODING: CONCEPT, TYPES, IMPACT AND FLOOD DISASTER 
DISTRIBUTION IN NIGERIA

According to the Encarta Dictionary (2010) flood refers to a very large 
amount of water that has overflowed from a source such as a river or 
heavy rain onto a previously dry areas. 

9.1.2. An Over View of Major Types of Flood

MODULE NINE

The concept of flooding is seen as a multidisciplinary term which has 
been postulated by many scholars of Geography, Engineering and other 
Environmental Sciences from different paradigms and perspectives. This 
includes among others: geographers, geologists, engineers, hydrologists 
and pedologists.  However, almost all the definitions of flood offered by 
these different authorities in spite their variations and inclinations to 
their disciplines are somewhat interrelated.

From the social point of view, Rashid (1982) in Odemerho (1988) 
defines flood as any over land flow which is enough to cause significant 
property damage, traffic problems, health hazards and nuisance. 

9.1.1 Factors Governing the Occurrence of Floods

i. The flow of excess water resulting from increased runoff in the 
catchment area; and
ii. Reduction in the carrying capacity of the channels as a consequence 
of the accumulation of sediments and or the obstruction built on the 
waterways. He added that a rainfall of 10 cm on just one kilometer 
square area means 100,000m3 of water.

Oyebande (1978) observes that generally, the volume of run-off is 
usually two to four times higher than before development, while flood 
events in Nigeria are greater in the cities than in other areas.

Valdia (2013) identified two critical factors responsible for the 
occurrence of floods, these are: 

There are many factors responsible for flooding as reported by Bariweni, 
et al (2012) that basically, there are six types of flood identified so far in 
Nigeria.
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5.1.1. Types of Plastics 

Plastics are (mostly) synthetic (man-made) materials, made from 
polymers, which are long molecules built around chains of carbon atoms, 
typically with hydrogen, oxygen, sulfur, and nitrogen filling in the spaces. 
You can think of a polymer as a large molecule made by repeating a small 
bit called a monomer over and over again; "poly" means many, so 
"polymer" is simply short for "many monomers." If you think of how a long 
coal train is made from many trucks coupled together, that's what 
polymers are like. The trucks are the monomers and the entire train, 
made from lots of identical trucks, is the polymer. Where a coal train 
might have a couple of dozen trucks, a polymer could be built from 
hundreds or even thousands of monomers. In other words, polymers 
typically have very large and heavy.

When thermoplastic are subjected to heat they soften get soft and melt. 
A thermoplastic material becomes soft and flexible when it meets 
thermal energy (heat). In a thermoplastic, the long polymer molecules 
are joined to one another by very weak bonds, which can easily break 
apart when heated, and quickly reform again when it cools down.

5.0. Introduction
A plastic may be defined as a material that contains polymerized organic 
substances of large molecular weight as an essential ingredient, usually 
solid in its finished state. Plastic polymers and products are extremely 
diverse, both in terms of chemical composition, properties and possible 
applications. Several hazardous substances may be released during the 
life cycle of a plastic product. 

MODULE FIVE
PLASTIC MATERIALS

5.1. Plastic Materials

We can split them into natural (ones easily obtained from plants and 
animals) and synthetic (ones artificially made by complex chemical 
processes in a factory or laboratory). 

We can split them into two broad kinds according to how they behave 
when they're heated: thermoplastics (which soften when they're heated) 
and thermosets (thermosetting plastics, which never soften after they're 
initially molded).
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5.1.3. Thermosets

5.2. Plastic Production

5.1.2. Thermoplastics
Thermoplastics are plastics that do not undergo a chemical change in 
their composition when heated, and hence, they can mould several 
times. Examples are polypropylene (PP), polyethylene (PE), polyvinyl 
chloride (PVC) and polystyrene (PS).

Thermosets polymers are plastics that can melt and mold into any shape 
only once. They'll undergo an irreversible chemical reaction when 
heated, hence, if heated again they decompose instead of melting. 
Examples of thermosetting polymers are epoxide, polyester resins, and 
formaldehyde resins

Production of plastic materials started on an industrial scale in the1940s 
and 1950s. However, in the last 15 years the global annual production of 
plastics has doubled, reaching 245 million tons in 2008 (calculated 
from Plastics Europe, 2009). The world plastic demand is dominated by 
the thermoplastic type's polypropylene (21%), low- and linear low-
density polyethylene (18%), polyvinyl chloride (17%), and high-density 
polyethylene (15%). Other plastic types with high demand are 
polystyrene and expandable polystyrene (8%), polyethylene 
terephthalate, PET (7%, excluding PET fibre), and the thermosetting 
plastic polyurethane (6%;) as reported. Plastic polymers are not only 
used to make plastic products but also to make synthetic fibres, foams, 
coatings, adhesives and sealants, which are used in numerous 
applications, both indoors and outdoors. 

Plastics are important in our society and offer many benefits for human 
health and the environment. 
1. Plastics are highly durable, lightweight and, most significantly, can be 
moulded into any form or shape. These properties are a few reasons for 
the use of plastics. Plastics are extremely versatile materials that can be 
useful for a wide range of applications. Below given are some 
applications;

5.2.1 Application of plastics 

2. The potential to be moulded makes plastic ideal packaging material. 
Plastics in packaging help keep food healthy and fresh.

Thermosets are usually made from much bigger polymer chains than 
thermoplastics. When they are initially manufactured, they are heated or 
compressed to form a dense, hard, structure with strong cross-links 
binding each of these long molecular chains to its neighbors.
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ii. Enlighten the public on the dangers of water pollution.

Reference

i. Legislation against waste disposal in water.
8.10. Control

iv. Provision of pipe borne water for the public.

Beil, Laura (2017): Pollution killed 9 million people in 2015. 
Sciencenews.org . Retrieved 1 December 2017.

v. Treatment of industrial waste.

iii. Discouraging the use of chemicals in fishing.

David Urbinato (Summer 1994): London's Historic "Pea- Soupers". 
United States Environmental Protection Agency. Retrieved 2006-08-02.

Carrington, Damian (October 20, 2017): Global pollution kills 9m a year 
and threatens 'survival of human societies. The Guardian. Retrieved 
October 20, 2017.

Spengler, John D.; Sexton, K. A. (1983): Indoor Air Pollution: A Public 
Health Perspective. Science, 221(4605): 9–17 [p. 9]. doi : 
10.1126/science.6857273 .

Hong, Sungmin; et al. (1996): History of Ancient Copper Smelting 
Pollution During Roman and Medieval Times Recorded in Greenland Ice. 
Science. 272 (5259): 246–249 [p. 248]. doi: 10.1126/ 
science.272.5259.246.
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8.5. Land Pollution
Land is polluted when substances are released or ejected into the 
environment in quantities that can be harmful to man, plants and 
animals. Land pollution is mostly caused by dumping of refuse, sewage, 
metal scraps, plastic, chemical, oil spillage, toxic waste, pesticides and 
fertilizers in an area or place.

8.6. Effects
I. Land pollution causes offensive odour due to dumping of refuse, 
sewage etc.
ii. They are poisonous to both human beings and animals eg oil spillage, 
chemicals, etc.
iii. Destruction of useful soil organisms due to dumping of plastic wastes, 
pesticides, etc.
iv. It renders soil infertile due to toxic chemical, oil spillage, wrong 
fertilizer application, etc.

v. Oil spillage.

ii. Discharge of domestic waste into water.

iii. Leads to health hazard and food poisoning.

iii. Utilization of water by man which has been contaminated by animals.

v. Oil pipe lines should be maintained and checked regularly to prevent oil 
spillage.

i. Discharge of industrial effluents or waste into water sources.

iv. Legislations by government against dumping of harmful or toxic 
wastes at any place.

ii. Destruction of aquatic life, etc. fishes and plants (hydrophytes).

i. Refuse should be burnt in an incinerator.

8.8.1. Causes 

iv. Use of agro-chemicals e.g. fertilizers.

8.8. Water Pollution

8.7. Control

iii. Proper disposal of sewage.
ii. Urban waste should be buried.

8.9. Effects
i. It causes water borne diseases, etc. Typhoid.

iv. Migration.
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3. As durable and lightweight, plastics have helped in the field of 
electronics. From computers and cell phones to TV and refrigerator, 
nearly all of the appliances around us use plastic.
4. Plastics help in making safety gears such as helmets, goggles, etc.
5. Plastics are also useful in the construction sector because of their low 
maintenance and high durability.
6. Because of plastic's strength and it's lightweight properties, it is useful 
in making toys, electrical switches and other household goods.
7. As it is non-reactive to air and water, they help store water in plastic 
bottles and chemicals in chemical laboratories.

The European chemicals legislation, REACH (Registration, Evaluation, 
Authorisation and Restriction of Chemicals) aims to improve the 
protection of human health and the environment through an earlier and 

In recent times one of the biggest environmental concerns is plastic 
waste. It may seem like large amounts of plastic waste are inevitable in 
the world we live in, but we can as well create awareness and educate 
the growing population of its dangers, reduce the usage of plastic 
products and mitigate their effects. 

5.4 Regulations for Hazardous Chemicals in Articles/Plastic 
Products 

8. Plastic is a weak conductor of electricity and heat, so its insulation 
properties help in the coating of electrical wire and various household 
products like utensils handles, etc.

Plastic has toxic pollutants that damage the environment and causes 
land, water, and air pollution. It can take hundreds or even thousands of 
years for plastic to break down, because they are not bio degradable so 
the damage to the environment is long-lasting.

5.3  Plastic pollution 

The major impact of plastic bags on the environment is that it takes many 
years to for them to decompose. In addition, toxic substances are 
released into the soil when plastic bags perish under sunlight and, if 
plastic bags are burned, they release a toxic substance into the air 
causing ambient air pollution.

The amount of garbage in the world seem to be on the increase as the 
population grows, and disposable plastic products, like water bottles and 
soda cans, accumulate over time. Plastic pollution occurs when enough 
plastic has gathered in an area that it affects the natural environment 
and harms plants, animals, or humans.
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improved identification of the intrinsic properties of chemical 
substances. However, in the European Union there are restrictions for 
use and even bans for some substances in certain product groups. The 
ones applicable to plastics and plastic products are as follows:

4. The flame retardants polybrominated biphenyls (PBB) or 
polybrominated diphenyl ethers (PBDE) in electronic products (RoHS-
directive; European Parliament and Council, 2003).
5. Bisphenol A in baby bottles (from 1st March 2011; European 
Commission, 2011

1. The phthalate plasticisers DEHP (di (2-ethylhexyl) phthalate), DBP 
(dibutyl phthalate) and BBP (benzyl butyl phthalate) in toys and child 
care articles, at concentrations >0.1% by mass (European Parliament 
and Council, 2006).

3. Cadmium for giving colour to plastics, or used as stabilisers in PVC 
(European Parliament and Council, 2006).

2.The phthalate plasticisers DINP (diisononyl phthalate), DIDP 
(diisodecyl phthalate) and DNOP (di-n-octylphthalate) in toys and child 
care articles which can be placed in the mouth (concentrations >0.1% 
by mass; European Parliament and Council, 2006). 
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8.1.3 Types of Pollution

ii. Fumes from industrial processes such as sulphuric acid, mist from coal 
mining and cement factories.

v. Spray of liquid and gaseous herbicide and pesticides.

iii. It causes suffocation.

This refers to the emission of substance in large quantities into the 
environment to the level that can affect the gaseous content of the air 
which subsequently causes harm to man, plants and animals.

vi. Poor refuse disposal.
vii. Fumes from explosion of bombs and other dangerous war weapons.

iii. Gasses such as sulphur dioxide, carbon monoxide from exhaust pipes 
of motor vehicles and airplanes

There are three main types of pollution. These are: 

8.3. Effects of Pollution

i. Discharge of solid substances like smoke, dust and soot from 
industries, machines and coal into the air.

8.1.3.1. Air Pollution

8.2. Causes of Pollution

iv. Radioactive rays from industrial processes such as electric plants that 
uses radioactive substances.

i. Air pollution causes impaired health such as the irritation of eyes, lungs 
and skin cancer.
ii. It causes acid rain, which corrode materials and burn green plants.

iv. Leads to the destruction of the ozone layer.

8.4. Control of Pollution

iii. Creation of conditions for complete combustion of fuel.
iv. Provision of filters or absorbers to reduce pollution from waste gasses.

vii. Proper education and awareness on proper wastes disposal.
vi. Improved technology should be developed. e.g waste recycle.

i. Chemical waste should be discharged high into the air through fume 
chambers.

v. It affects plant growth and aquatic life.

ii. Industries should be sited away from residential houses.

v. Government legislation and act on air pollution control should be 
enacted.
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a. Chemical Pollutant: these includes; gaseous oxides (Sulphur dioxide, 
Nitrogen dioxide), toxic metals, pesticides, herbicides, hydrocarbons, 
toxins, acidic substances and carcinogens.

i. Agricultural sources

iii. Anthropogenic sources

Environmental pollution is a global phenomenon. Therefore, it is a matter 
of concern for everyone. In particular, a publication in 1962 by Rachel 
Carson, “Silent Spring” focused attention on environmental damage 
caused by improper use of pesticides such as DDT and other chemicals 
that accumulate in the food chain and disrupt the natural balance of 
ecosystem on a wide scale.

iv. Unnatural sources

The relative importance of each of these sources depends on the site 
specific situation. For instance in cities, anthropogenic sources are the 
major contributors while in rural areas, agricultural sources significantly 
add to pollution.

b. Biological Pollutants: these includes; pathogenic organisms and other 
product of biological origin.

8.1.2 Nature of Pollutants

Pollution is mostly due to direct or indirect human activities arising out of 

v. Industrial sources

Man lives in two worlds- a natural world of the native environment and a 
built-world, an outcome of the advances made by science and 
technology, are associated with environmental pollution.

The nature of pollutants that occur in the environment may be chemical, 
biological and physical.

c. Physical Pollutants: heat (thermal), sound, odour, radiation and 
radioactive substances.

the built-world created by him. Thus pollution is generated from following 
sources:

ii. Biogenic sources

8.1.1. Sources of Environmental Pollution
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These are kitchen waste, garden waste, office waste, paper, food, wood, 
waste water from toilet, bathrooms, and laundry. 

Why do we have to manage waste? Man in his quest for a better standard 
of living generates waste. Thus, the generation and production of waste 
are inevitable. This waste if not management properly could cause 
pollution. Waste management is important in order to minimize the 
potential to cause harm to human and the environment. The waste 
generated could be gaseous, liquid, solid or radioactive. 

What is waste? Waste is anything, which is no longer of use to the 
disposer. Material that results from human activity, which has no 
immediate and economic importance, and must be dispose of. 

6.1.2. Liquid Wastes
These are wastes which are dissolved in water emanating from industrial 
process (known as industrial effluent), domestic liquid, acids waste, 
waste oil from workshop. 

6.1.3. Solid Wastes

MODULE SIX

These are broken bricks, refuse, sludge and slag, broken glasses and 
bottles, cans, plastics, papers, battery casings, polyethylene bags 
(sachet water bags) etc.

6.0. Introduction

These are gas flaring, particulate dust, and gases from stack, cement 
factories, stone crushing excavation activities, asbestos dust, acid 
fumes, and cigarette fumes. 

6.2.1. Domestic Wastes

6.1.1. Gaseous Wastes

WASTE MANAGEMENT

6.1. Forms of Waste 

Waste management has become a topical issue in recent times. The 
generation of waste is unavoidable due to man in his quest for a better 
standard of living. These wastes if not managed properly could cause 
pollution. The waste generated could be gaseous, liquids, solids or 
radioactive. 

6.2 Waste Classification
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6.2.2. Industrial wastes 

f) Dangerous Waste: Red container e.g. medical waste

These are wastes that are potential hazards to human health and the 
environment. They are usually corrosive ignitable/explosive, reactive or 
toxic, and therefore they must receive further treatment before disposal. 
The law requires that they be monitored from cradle to grave. They 
include dangerous waste, infectious wastes, radioactive/nuclear waste, 
e.g. inflammable liquids, chemicals, hospital waste, tank bottom, 
sludge, pesticides, etc. 

6.2.3 Hazardous Wastes

These are environmental friendly wastes such as biodegradable wastes. 

6.3. Waste Segregation at Source

These are scrap metal, cardboard packaging, plastics, organic acids, 
chemical waste oil waste, effluents or gaseous emission (smoke, fumes, 
and particulate dust). 

6.2.4. Non-Hazardous wastes

a) General Waste: Black bin, packaging material, rags
b) Food/Garden Waste: Green container
c) Glass Waste: Blue container
d) Paper Waste:  Black plastic bags 
e) IT Consumables: White container-toner, cartridges 

g) Plastic Waste: Brown container
h) Metal Waste:  Black metal container
I) Batteries: Grey container Waste disposal options 

6.4. Waste Disposal Options 
I. Surface discharge (open dump)

iv. Bio-treatment
v. Thermal treatment-incineration

ii. Ocean dump
iii. Re-injection

vii. Landfill-Dig the ground, dump the waste and cover it preferably. 
vi. Solidification, Encapsulation (compress into solid) 
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ENVIRONMENTAL POLLUTION
8.1  Introduction
Environmental pollution, also called pollution is the addition of any 
substances (solid, liquid, or gas) or any form of energy (such as heat, 
sound, or radioactivity) to the environment at a rate faster than it can be 
dispersed, diluted, decomposed, recycled, or stored in some harmless 
form. In other words, it is the presence of undesired substances in the 
environment which are harmful to man and other organism. The 
presence of unwanted substances in the environment may occur due to 
human activity discharging by-products, a wide spectrum of waste 
products and several harmful secondary products.

A pollutant is any waste material that pollutes air, water, or soil. Three 
factors determine the severity of a pollutant: its chemical nature, the 
concentration and the persistence. Through the 19th century, water and 
air pollution and the accumulation of solid wastes were largely problems 
of congested urban areas. But, with the rapid spread of industrialization 
and the growth of human population to unprecedented levels, 
population became a universal problem. By mid-20th century, an 
awareness of the need to protect air, water, and land environment from 
pollution and developed the general public and became a matter of 
concerns to public. However, environmental pollution can be caused by 
natural events such as forest fires, floods, earthquakes, active 
volcanoes, etc. The use of the word pollution generally implies that the 
contaminants have an anthropogenic source- that is, a source created 
by human activities.

MODULE EIGHT

Pollution may not be a serious problem as long as there is enough space 
available for each individual or group to their livelihood. However, with the 
establishment of permanent settlements by great number of people, 
pollution became a problem, and it has remained so ever since. 
Unsanitary urban conditions favored the outbreak epidemics, from 
plague to cholera and typhoid fever that decimate populations. 
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7.4. Control Measures

Indiscriminate cutting down of forests must be controlled through 
selective logging. This will curb total depletion of the forest cover.

7.3.4 Increase in Global Warming
Trees play a major role in controlling global warming. The trees utilize the 
greenhouse gases, restoring the balance in the atmosphere. With 
constant deforestation, the ratio of greenhouse gases in the atmosphere 
increases, adding to our global warming woes.

7.4.1. Controlled Deforestation

7.4.3. Promoting Rainforest Conservation
This is through the establishment of national parks and game reserves 
where the use of those plant and animal are regulated and conserved.

These may include Legislation, Public awareness, and Alternative 
sources of energy, such as kerosene, cooking gas, electric cookers, etc.

Microsoft Encarta (2010)

7.4.5. Other measure

This is the processes of replanting trees help to reduce the damage 
caused by deforestation and keeping the forest in good shape and 
prevent extinction.

Planting of trees in urban settlements should be encouraged. Also the 
old trees should be replaced by young ones.

7.4.4. Afforestation

Umar, Y.U (2017): Lecture Manual GEOG 418: Environmental 
Management, Department of Geography, Gombe State University.

References

7.4.2. Encouraged Afforestation
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a. Cataloguing of all waste types, quantities and sources.

6.5.2. Characterization 

6.5.3. Segregation 

a. Waste Inventory

b. Make for optimization of recovery of waste streams. 

a) Reduce b) Reuse

 c. Waste  Segregation

c) Recycle d) Recovery 

6.6. Treatment 
This involves physical/biological treatment by adding kerosene. 

a. Selective separation of waste

Biodegradable wastes are buried in landfill. Hazardous wastes (nuclear 
reactors) are buried deep down the earth (500m) below.  

b. Gives a quick insight on the magnitude of the waste problem at hand. 

This involves the 4Rs 

c. Waste segregation
d. Regulatory requirements 

6.7.1. Landfill 
(a site at which refuse is buried under layers of earth) and types 

6.5.1. Inventory 

6.5. Principles of Waste Management 

e. Waste  Treatment
d. Waste  Minimization 

6.7. Why Classify Waste?
a. Identification of wastes with hazardous potential

b. Waste Characterization

Checking physio-chemical and toxicological properties. 

6.5.4. Minimization 

b. Identification of hazardous waste
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6.7.1.1. Chemical landfill

References 

These are biodegradable materials, waste/industrial and non-hazardous 
waste.

6.7.1.3. Inert Landfill

Waste requires pre-treatment before disposal hazardous industrial 
waste.

6.7.1.2. Sanitary Landfill

6.8. Hazards of Poor Waste Management 

b) Foul odour-lost of community pride 
c) Leachate from dumpsites can poison our surface and ground water.
d) Stagnant pools provide breeding grounds for mosquitoes, flies and 
diseases vector. 
e) Provides abundant food for rodents which transmit harmful bacteria 
and virus leading to epidemic-Ebola, Lassa, Plague.

Immolen C.Irene (2011) Joint professional training and support 
international manual. www.jptng.org. 

Delilah Lithner. (2011) Environmental and health hazards of chemicals 
in plastic polymers and products, Ph.D Thesis, University of Gothenburg, 
Sweden. 

Non decomposable, non-water soluble wastes e.g. nuclear waste. 
Buried deep in the earth (500m) and monitored. 

a) Unaesthetic dump site 

Lokensgard, E. and Richardson, T.L. (2004). Industrial plastics: theory 
and applications. Delmar Learning, New York.

https://www.toppr.com/guides/chemistry/synthetic-fibres-and-
pastics/plastics-2/ 

GSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENTGSTS 212: PHILOSOPHY, LOGIC, ENVIRONMENT & SUSTAINABLE DEVELOPMENT

7.2.5. Over Population

7.3.2. Life Quality
Since deforestation facilitates soil erosion which can also lead to silting 
of ponds, lakes, streams and other water sources. These can decrease 
local water quality/quantity and contribute to health issues in the 
affected areas.

7.3.3. The Disturbance of Native People

The roots of trees anchor the soil, without trees, the soil is free to be 
washed or blown away by water or wind erosion which can lead eventually 
affect vegetation growth.

This may be due to the increase in the world population which also leads 
to high pressure on fuel wood resources in most countries of the world. 
Many forests have been destroyed for fuel wood.

7.3.1. Loss of Species

7.3.2. Water Cycle 
Trees are important to water cycle. They absorb rainfall and reduce water 
vapor that is released to the atmosphere.

There are about 70% percent of the world's plants and animals live in 
forests and are losing their habitats to deforestation. Loss of habitats 
may lead to species extinction.

7.3.1. Soil Erosion

Forests are complex ecosystems that affect almost every species on 
planet. When forests are degraded, it can set off a devastating chain of 
events both locally and around the world. The following are some of the 
effects of deforestation on the environment:

Many native tribes live in the rainforest of the world, and their destruction 
is the destruction of these people home and way of life. For example, the 
film “Under the Canopy” takes a look at the Amazon rainforest and the 
people who live there, including an indigenous grid named kamanja 
panache king.

7.3. Effects of Deforestation
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This is caused by forest clearing for livestock ranching is another 
contributor of deforestation. Since 1990 Brazil, a top exporter of beef 
has lost an area of forest that is three fourth the size of Texas.

This is the conversion of forest into agricultural farmland / plantation is a 
major cause of deforestation. The increase in global demand for 
commodities, such as palm oil and soybeans and driving industrial scale 
producers are achieved to clear forests at alarming rates.

7.2.1. Agricultural expansion

7.2.3. Logging 

This may include road constructions which can lead to deforestation by 
providing an entry way to previously remote land.

7.2.2. Livestock ranching

7.2.4. Infrastructural Expansion

This is referred to as illegal logging is a driver of deforestation in 
Indonesia, illegal logging operation provides short term income for 
people living on less than per 1$ a day. However, it destroys the livelihood 
of those who depend on the forest. Indonesia is one of the largest 
exporters of timber, with about 80% of it being exported illegally. It is 
estimated that organized criminals get between 10-15 billion dollars 
from illegal logging per year. This scenario is not quite different in Nigeria.

result of deforestation, only 2.6 million sq.km (2.4 million square miles) 
remain of the original 16 million sq.km of forest that formerly covered the 
earth. Furthermore, an area the size of football pitch is cleared from the 
Amazon rainforest every minute, with 136 million acres (55 million 
hectares) of rainforest clear for animal agriculture over all.

7.2. Causes of Deforestation
According to United Nation Framework Conversion on Climate Change 
(UNFCCC) secretariat, the over whelming direct cause of deforestation is 
agriculture. Subsistence farming is responsible for 48% of deforestation; 
while commercial agriculture is responsible for 32%, logging is 
responsible for 14% and fuel wood removal make up 5%.
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Deforestation occurs due to multiple reasons. Trees are cut down to be 
used as building materials or sold as fuel (sometimes in the form of 
charcoal or timber), while clear land is used as pasture for livestock and 
plantation. 

MODULE SEVEN

7.1.1. Types of Environmental Problems
Deforestation, Desertification, Drought, Pollution, Flooding, soil erosion, 
Climate change, Earth quakes, volcanic eruption, Tornadoes and 
hurricanes.

I.  Population growth which leads to greater pressure on resources,

Deforestation refers to the removal of forest or stand of trees where the 
land is thereafter converted to a non- forest use. Example of 
deforestation includes conversion of forestland to farms, ranches or 
urban use. The most deforestation occurs in tropical rainforests of the 
Amazon and Congo Basins, the coastal areas of West Africa, with about 
30 percent of land surface is covered by forest.

7.1. Environmental Problems

iii. Adverse poverty in most countries of the world, and

The removal of trees without sufficient reforestation has resulted in 
habitat damage, biodiversity loss, and aridity. It has adverse impacts on 
bio sequestration of atmospheric carbon dioxide.

The environmental problems are more of negative to environmental 
resources than positive that is why they capture so much of the public 
attention.

Deforestation causes changes to climate conditions, desertification and 
displacement of populations as observed by current conditions and in 
the past through the fossil record. For instance, between 2000 and 
2012, 2.3 million sq.km of forest around the world were cut down.  As a 

iv. Natural catastrophe e.g. earthquake, volcanic eruption, etc.

7.1.1.1. Deforestation

ii. Wasteful and unsustainable resource utilization, 

ENVIRONMENTAL PROBLEMS: THE NIGERIA PERSPECTIVES

Environmental problem is considered to be any natural or human-
induced event that poses a serious danger or risk to lives and property of 
people in the affected area. There are four major causes of 
environmental problems identified globally, these are:
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