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1.0 Introduction
The environment can be defined as all factorsng\and non living) that actually affect an

individual organism or population at any point lre tlife cycle (Botkin and Keller, 1998).
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Similarly, Olomo (1999) defined environment as theole sum of surrounding external
conditions, within which an organism, communityobject exist. It may be natural or man
made. From the above definitions, the environmediks all the factors that affect the
behavior and performance of an organism espeaadly in a given area. Environment is
also sometimes used to denote a certain set ainegtances surrounding a particular

occurrence.

There are four major components or elements ofefronment, which include the
atmosphere (air), lithosphere (land), hydrospher&tdr) and the biosphere (life bearing
layer). Because the biosphere is the life supppiyer of the atmosphere, hydrosphere
and the lithosphere, it can simply be inferred thatair, land and water are the principal
components or elements of the environment. It shdad noted that the four major
components of the environment do not exist in ismta There is however, a continuous
exchange of energy and matter amongst them. Tloesdi®ns in this unit shall focus on

the major components of the environment

2.0  Objective
The learning objectives are as follows:
(1) To define environment

(2)  Tolist and discuss the major components of the environment.

2.0 Main Content

3.1  The Lithosphere (Land)

The lithosphere is the outer layer of planet Eantith an approximate thickness of about
100 km; of which the plates that contain the océasins and the continents are

composed. The term lithosphere has often beeneappdi the entire layer of the earth,



from the earth crust to the innermost crustektent times, the use of the term lithosphere
has been largely restricted to the outermost laj¢ine earth consisting of the hard brittle
rocks (Olomo, 1999). The lithosphere is not compaseuniform thickness. It is thicker
in the core of the continents where it ranges betw&)—-100 km, and thinner beneath the

ocean, where it lies approximately 40 km.

The nature of the lithosphere gives a false impoasthat it forms a continuous layer,
which completely surrounds the earth; instead itucg in several blocks, called
lithosphere plates, which rests upon the atmospfére outmost layer of the lithosphere
is called the earth’s crust, which has direct conteith the atmosphere, biosphere and

hydrosphere.

The lithosphere is the home of man and thousarathar living species (both plants and
animals). The lithosphere houses several kinds iokrals and rock types. It is also a
supporting pillar for agricultural practices whibklps to sustain life. Most of the mineral
resources required by man in his quest for indaistievelopment are obtained from the

lithosphere.

There are three major types of rocks in the lithesp. They are igneous rock,
sedimentary rock and metamorphic rock. Most ofsias@dimentary and metamorphic rocks
are formed from an original igneous rock. Volcaaiaptions are usually the main sources
of the formation of igneous rocks. When a moltergma from a volcanic eruption comes
in contact with the atmosphere, or within the Igpbere, it cools and solidifies to form
different types of igneous rocks, which are subsatjy weathered on the earth surface

and later deposited elsewhere to form sedimentariyst In situations where the chemical



or physical compositions of the rocks are alterebugh the application of heat and
pressure, it forms metamorphic rocks.

The major processes in the lithosphere are weathesind continental drift. These
processes take place at a slow pace. Their imgaetsusually not easily noticeable,
especially in the short term. Weathering whichhe physical, chemical, and biological

breakdown of rocks and minerals helps in the p®oésoil formation.

3.2  The Hydrosphere (Water)

The total free water of the earth in its threeestat liquid, solid and gas is generally
referred to as hydrosphere. About 97% of Earth’sew#s in the salty oceans, while
another 2% is found in ice caps and glaciers. Tegethe oceans and ice tie up more than
99% of the total water; unfortunately, both souraesgenerally unsuitable for human use
because of salinity and location. Thus, the amafinvater which all the people, plants,
and animals on earth compete is much less thanperment of the total (Botkin and

Keller, 1998).

Fresh water in the liquid state is found on andeléimthe earth surface. Water occupying
openings in soil and rock is called subsurface watest of which is held in deep storage,
while water held in the soil within the reach ofupl roots is just about 0.011% of the
hydrosphere. Water held in streams, lakes, marashésswamps is called surface water.

Figure 1.0 shows the various sources of waterargfdrosphere.

The oceans are the ultimate receptacle for teraéstater flowing from rivers. Because of
their size and mixing, the oceans dilute many hupraxiuced, wastes to less harmful or

harmless levels. They play a major role in regotathe climate of the earth by helping



distribute solar heat through ocean currents arap@wation as part of the hydrologic
cycle. They also participate in other major bio-geamical cycles.

In addition, the oceans serve as gigantic resenfatarbon dioxide, which helps regulate
the temperature of the atmosphere. Oceans prowdieaks for about 250,000 species of
marine plants and animals, which are food for marganisms, including human beings.
They also serve as a source of iron, sand, grpliekphates, line, magnesium, oil, natural

gas, and many other valuable resources (Miller6199

The total average annual water yield (runoff) frearth’s rivers is approximately 47,000
km?®, but its distribution is far from uniform. Companéth other resources, water is used
in tremendous quantities. In recent years, estisnatehe total mass (or weight) of water
used on earth per year has been approximatelyid®@3 the world’s total production of

minerals, including petroleum, coal, metal ores] aon metals (Botkin and Keller, 1998).

The various location of water available in and bba ¢arth surface are linked together by

the hydrologic cycle-the movement and endless fegycof water between the

atmosphere, the land surface, and underground.

World Ocean

Stream
channels
0.001¥%

Soil water
0.005%

Freshwater
lake 0.009%

Saline lakes
and inland sea
0.008%

Figure 1.0: Various Sources of Water in the Hydroghere

Source: Olomo, R.0O. 1999 Elements of Environment&tudies.
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3.3  The Atmosphere (Air)

The atmosphere is the gas or vapour envelope wductounds a heavenly body. The
atmosphere provides life’s most fundamental needssfirvival-oxygen, pressure and
proper temperature. Without the atmosphere, oreecidur planet would be frozen, while
the other part would be over heated by solar remhatFortunately, the atmosphere
transmits just the right amount of sunlight andtaors just the right mixture of oxygen,

nitrogen and carbon dioxide to sustain life (Olorh@99).

The atmosphere is divided into several spherigarimuch like the successive layers of
skin on an onion. About 95% of the air is foundtlve innermost layer known as the
tropospheregxtending only about 17 kilometers above the é&adhrface. About 99% of

the volume of clean, dry air in the tropospherestsis of two gases: nitrogen (78%) and
oxygen (21%). The nitrogen gas is a key chemic#hénnitrogen cycle and the oxygen is
necessary for cellular respiration in plant andreis as part of the carbon cycle. The
remaining volume of air in the troposphere hashglygless than 1% argon and about
0.035% carbon dioxide. Air in the troposphere #&lstuls water vapour in amounts varying

from 0.01% by volume at the frigid poles to 5% e thumid tropics.

Large masses of air in the troposphere are comgteimirning and swirling as air heated
by the sun rises and is replaced by cooler air. phgsical processes causing these
movements throughout the troposphere are a keprfagtermining the earth’s climate

and weather (Miller, 1996).



The stratosphereis the second layer of the atmosphere, extendiog f17 to 48
kilometers above the earth’s surface. It contamalsamounts of gaseous ozong)@at
filters out about 99% of the incoming harmful wti@ent (UV) radiation. By preventing
large amounts of UV radiation from reaching thettéarsurface, the thin gauze of ozone
in the stratosphere protects people from increasetburn, skin cancer, eye cancer, and
cataracts. This global sunscreen also prevents glanti@ some plants and aquatic

organisms.

By filtering out high-energy UV radiatiorstratosphericozone also keeps much of the
oxygen in theropospherdrom being converted to ozone. The trace amounzane that
do form in thetroposphereas a component of urban smog damage plants, speatory
systems of people and other animals, and matesugls as rubber. Thus, our good health
depends on having enough “good” ozone inttbposphere Unfortunately, our activities

are decreasing ozone in the stratosphere and swegeidin thetroposphere

The mesospherés the next layer to thstratospherelt extends from 50 to 80 km. The
mesospheres credited to be the coldest part of the atmosplecause of its steady
declining temperature. In spite of its height tl@mposition of the air at this point is

similar to what obtains at sea level.

The next layer to thenesospherés the thermospherewhich extends from 80 to 300
kilometers, characterized by high temperature. Tmeperature ranges from 500 to
2000C depending on the level of activity on the sunisface. The composition of the
atmosphere at this layer is quite different fromentlayers. Even within the thermosphere,
the composition is not uniform; hence, the distabeaveen 100 and 300 kilometers is

called theheterosphergand the atmosphere below is calleditbenosphere
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3.4  The Biosphere (Life bearing layer)

The biosphere can simply be defined as the lif@pstmg or bearing layer of a planet. On
planet Earth, the biosphere is the life supporaygr of the atmospherbydrosphereand
lithosphere This layer extends from the depths of the océartse summit of mountains.
However, most life exists within a few meters of gurface. The biosphere can therefore

be said to comprise of all the living organismseanth and their interacting environment.

In the biosphere, there is a complex system ofaet®ns between and among different
species that make up the biosphere. The interactiovolve exchange of energy and
matter. The plants in the biosphere are the primpaogucers of food with the help of the
sun’s energy in the process of photosynthesis. piawets in the biosphere are generally
referred to asautotroph The herbivores-plant eating organisms; the cares-flesh

eating animals; andmnivores- eater of both plants and flesh, e.g. man, gledd on one

another in a complex food relationship called tbedf web. The exchange of elements
between organisms and their physical environmentsalled biogeochemical cycle or
nutrient cycle. Figure 1.1 shows a diagrammaticdeggntation of the inter-relationship

among the four components of the environment.

Atmosphere

/
A' Lithosphere

Biosphere
Hydrosphere
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Figure 1.1: Diagrammatic Representation of the Inér-relationship among
the Components of the Environment

Source: Olomo, R.0O. 1999 Elements of Environment&tudies.

Self Assessment Exercise
Do you agree that there exist an inter-relationstmpng the four major components of

the environment? Give reasons for your answer.

4.0 Conclusion

Having gone through this unit, you should by nowfémiliar with the definition of the
environment and its major components. The processdke four components of the
environment interact and influence one another. phecesses of interaction help to
sustain planet earth as a habitable planet. It #ismnvs up most of the environmental

challenges confronting man in the biosphere.

5.0 Summary

. Environment can be defined as all factors (living and non living) that actually
affect an individual organism or population at any point in the life cycle.

J There are four major components of the environment-hydrosphere (water),
lithosphere (land), atmosphere (air) and biosphere (life bearing layer).

J Several dynamic processes take place in the four components of the environment,
influencing one another. Also, there exist a complex inter-relationship among the
living and non living components of the biosphere in the form of exchange of

matter and energy.

6.0  Tutor Marked Assignment
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(2) The four major components of the environmerg¢ ar : ,

and

(2) The life bearing layer of the environment iscaknown as

3) The three major types of rocks are ) and

4) The layer of the atmosphere that does not edberyond 17 km is called
(a) stratosphere (b) mesosphere (c) tropospf®rthermosphere

(5) Which of the following is also referred to &e tcoldest part of the atmosphere?
(a) mesosphere (b) troposphere (c) stratospfrthermosphere

(6) The primary producers of the biosphere aresctillely referred to as

(a) herbivores (b) omnivores (c) carnivores gatfotroph

7.0 References / Further Reading
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Miller, G.T. (1996).Living in the Environment: Principles, Connectioasd Solutions,
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Olomo, R.O. (1999) “Elements of Environmental Sésdiin History ad Philosophy of
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UNIT 2: MAN-ENVIRONMENT RELATIONSHIP

Contents

1.0 Introduction

2.0 Objective

3.0 Main Content

3.1 Environmental Determinism
3.2 Environmental Possibilism
4.0 Conclusion

5.0 Summary

6.0 Tutor Marked Assignment
7.0 Reference / Further Reading
1.0 Introduction

The relationship between man and his environmedtatigage the attention of early
philosophers and scholars, and it became an impaatpect of their studies. Because of
the patterns of human settlements (a long rivechsas the Nile) and other activities
during the early civilization, researchers becanme-qrcupied with describing and
explaining human behavior in terms of the physaralironments which gave rise to the
concept of environmental determinism. However,asvater recognized that man has the
capacity to modify the environment to suite his dsgewhich led to the concept of

environmental

environment relationship shall be the focus of tms.
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2.0 Objectives
The learning objectives are as follows:
(2) To discuss the concept of environmental determinism.

(2) To discuss the concept of environmental possibilism.

3.0 Main Concept

3.1 Environment Determinism

The concept of environmental determinism is basethe view that the human attributes
of a place are largely determined by the physitisibates such as topography, soil and
climate. Reasons for human behavior were seenrasuét of only physical factors, with
other possible explanatory variables being overdolor ignored. The doctrine of
environmental determinism was devised in an attampixplain the relationship between

man and the environment, resulting in distinctoegi landscape.

According to Johnston (1979), environmental detersm is a theoretical belief that the
nature of human activities was controlled by paranseof physical world within which it
was set. The environment especially climate waardsgl as the major factor underlying
areal differentiation of geographic phenomena. frfagor theme of environmentalism is
based on the foundation that nature determines mhatcan do.

During the nineteenth and early twentieth centutilesre were serious supporting views
of environmental determinism. One of the major pragmnts Ellen Semple, in her study
titled, “Influence of Geographic Environment”, pidbled in 1911, was concerned with an
examination of the influence of the physical enmim@nt on man. She declared on the first
page of the book as follows: “Man is a product lné earth’s surface. This means not

merely that he is a child of the earth, dust ofdgst; but that the earth has mothered him,
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fed him, set him tasks, directed his thoughts, moréd him with difficulties that have
strengthened his body and sharpened his wits, dm@nhis problems of navigation or

irrigation and at the same time whispered hintdteir solution”.

She empirically observed various effects of chagp@nvironment on human activities and
behavior. She asserted, “The mountain dwellersemgally conservative. There is little in
his environment to stimulate him to change antelittached him from the outside world.
Hence, innovation is repugnant to him, and thabammain environment often occasions a
forced development in the form of agriculture amgapples who still linger in a low

stage of subsistence”.

Another major proponent of environmental deternrmmis Demolins. His work in two

volumes was concentrated on the influence of ther@mment on man. He claimed that
environment conditions the types of work, and int pfae social organization of man; and
that the route, defined by him as including not e regions passed by migrating folks
but also the place where they eventually settledulds the character and social
institutions of the people. Demolins thus likedndite to vegetation, type of food,
occupation and kind of social and political orgatian of any society, for instance, he
observed that hand crafts dominate in pastoraletiesi resulting in a sort of family

workshop, communal work, which is neither intensha progressive. This means no
division of labour, no problem of wages rate, ncemployment. Other prominent
proponents of environmentalism include Ratzel Fraégl Hacket, Buckle, and Ellsworth

Huntington amongst others.
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3.2 Environmental Possibilism

The concept of environmental determinism faced myghosition particularly if viewed
along the argument that many works of man on tlebelreveal many facts for which
environmental forces alone can give no satisfaceoqglanation. This failure led to the
advent of possibilism. The possibilists believedttlenvironmental factors are only
permissive, not deterministic. Thus, environmefdators like climate can only influence

to a limited extent the location, growth and disition of certain geographic phenomena.

Possibilism regarded man as an active rather thpassive agent and uphold the view that
man has the capabilities to change his environtiwesiit him. For instance, man has tired
to change the environment as his preferences cHamgel this is exemplified in new

landscapes, irrigated fields, discovery of drougsistant hybrids, industrial location and

population distribution decisions etc.

The greatest advocates of possibilism came fromderand Germany. They asserted that
man himself was the controlling agent and that beerthined the landscape, creating

something very different from that which nature loaidinally provided.

In France, Vidal de la Blache was one of the madwocates of environmental
possibilism. He pointed out the weakness of detastic arguments, the futility of setting
humanity’s natural surroundings in opposition te social milieu and of regarding one as
dominating the other. He considered it even leg$uliso tackle these relationships along
systematic lines in the hope of discovering genleras that might govern the relationship
between human beings and nature. He further stidi®idit is unreasonable to draw
boundaries between natural and cultural phenomastead, they should be regarded as

united and inseparable. In an area of human sedtiermature changes significantly
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because of the presence of human beings and these®es are greatest where the

community’s level of material culture is the highes

Alfred Hettner was one of the most significant cdmitors to environmental possibilism

in Germany. Initially, he was intrigued by the ide#fahumanity’s dependence upon nature.
Gradually however, he modified his environmentalsna in 1907, declared that “as far
as we restrict discussion to the influence of reatupon human beings, we are only
dealing with possibilities not certainties”. In hsonumental presentation of the history,
content and methodology of geography, Hettner ss$dhat geographical synthesis is
distorted when nature is regarded as dominant anghhity as subsidiary. Other major
scholars whose works and writings are closely lihkéth environmental possibilism are

Febvre and Brunches in France, and Isaiah BowmdrCan Sauer in the United States of

America.

Self Assessment Exercise

What reasons do you have to oppose environmerntindi@eism?

4.0 Conclusion

The concept of environmental determinism is basethe foundation that man is subject
to environmental dictates, that is, his activitieee guided to the extent that the
environment provides or offers. However, due tchtedtogical development, man has
been able to modify his environment. The abilitynwdin to influence his environment as

an active rather than a passive agent, led todheept of possibilism.
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The man-environment relationship has impacted hetatively and positively on the four
components of the environment, as would be revemlethe subsequent units of this

module.

5.0 Summary

. The concept of environmental determinism is based on the view that the human
attributes of a place are largely determined by the physical attributes such as
topography, soil and climate. Reasons for human behavior were seen as a result
of only physical factors, with other possible explanatory variables being over
looked or ignored.

. Environmental possibilism regarded man as an active rather than a passive agent,
and uphold the view that man has the capabilities to change his environment to

suit him as his preferences changes.

6.0  Tutor-Marked Assignment

Q) The first attempt to explain man-environmenatienship led to the concept of

(2) regarded man as an active rathem #h passive agent with

capabilities to modify his environment to suit him.

3) was regarded as the major envirotahéactor underlying areal
differentiation of geographic phenomena.

4) The greatest advocates of environmental pdssibicame from which of the
following groups of countries
(a) France and USA (b) Germany and France (c) @eynand USA (d) None of

the above
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(5) Which of the following is a proponent of envirnental determinism?
(a) Ellen Semple (b) Vidal de la Blache (c) Atfrdettner (d) Carl Sauer
(6) Which of the following is a proponent of enviraental possibilism?
(a) Ellen Semple (b) Ellsworth Huntington (c) RéatEeiedrick (d) none of the

above

7.0 References / Further Reading

Holt-Jenson, A. (1999)Geography. History and Concepts. A Student’'s Guiddrd
Edition, Sage Publications Ltd. London.

Olomo, R.O. (1999) “Elements of Environmental Sasdiin History ad Philosophy of
Scienceby Elakhame L.A; Azi S.O; Olomo, R.O; and Ighod&oA. Edo State
University Publishing House Ekpoma.

Onokerhoraye, A.G. (1994¢eographic Thought: Philosophy and Methodolofiye
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UNIT 3: MAN AND THE LITHOSPHERE
Contents

1.0 Introduction

2.0 Objective

3.0 Main Content

3.1 Effects of Agriculture on the Lithosphere
3.2 Impacts of Mineral Exploration and Exploitation on the Lithosphere.
33 Impacts of Urbanization on the Lithosphere
4.0 Conclusion

5.0 Summary

6.0 Tutor Marked Assignment

7.0 References/Further Reading

1.0 Introduction

Man’'s quest for food and technological developmbéas impacted negatively and
positively on the lithosphere (land), one of thejana&omponents of the environment.
Some of the activities of man that have had prafloimpact on the lithosphere are
agriculture, mineral exploration and exploitatiomda urbanization process. Thus,

discussions in this unit shall be limited to thasgvities of man on the lithosphere.

2.0 Objective

The learning objectives are as follows:

(1) To identify the impact of agriculture on the lithosphere.

(2) To discuss how urbanization process affects the lithosphere.

(3) To assess the impact of mineral exploration and exploitation on the lithosphere.
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3.0 Main Content

3.1 Effects of Agriculture on the Lithosphere

Agriculture is reputed to be the oldest and largesastry in the world. In fact, more than
50 percent of the world’s working population idlsthgaged in agriculture. The various
types of agricultural practices have serious ingtians on the lithosphere. These
implications can be both positive and negative. iRstance, the introduction of irrigation
process has proved to be beneficial in increasgng@tural productivity in the semi-arid
and arid regions of the world. Also, the use oftipetes have created a revolution in
agriculture in the short time, but the long terrfeets of some of these chemicals have

proved extremely undesirable, especially if nothapplied.

Agriculture has both primary and secondary effectshe lithosphere. A primary effect,
also called an on-site effect, is an effect ondhea where the agriculture takes place. A
secondary effect, or off-site effect, is an effext an environment away from the

agricultural site, typically downstream and downevin

The major agricultural effects on the lithosphenelude deforestation, soil erosion,
overgrazing, accumulation of toxic metals and toaiganic compounds. For instance,
Botkin and Keller (1998) stated that “since the esfdWorld War II, human food

production activities have seriously damaged mbaa tL billion ha (2.47 billion acres) of
land (about 10.5% of the world’s best soil). Ovamng, deforestation, and destructive
crop practices have damaged approximately 9 milian(22 million acres) to the point

that recovery will be difficult, restoration of tihest will require serious actions”.

When land is cleared of its natural vegetationhsa forest or grassland, the soil begins

to lose its fertility. Some of this occurs by ploai erosion. Once the protection of the
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vegetative cover is lost, the soil is exposed diydo water and wind, which removed the
loosed soil. In addition, the introduction of heaearth-moving machinery after World
War Il has led to a considerable increase in thepaxtion of soil and the loss of the
proper soil structure for crop production. Farmed also loses fertility when chemical

elements are dissolved in water and transported awstreams and sub-surface runoff.

The plowing of grasslands and cutting down of mess$orest areas destroy and degrade
the habitats of many forms of plant and animal liféd causing or hastening extinction.
Poor management of many of the cleared areas adrtdegreatly increased deforestation
and soil erosion. Overgrazing of grasslands by theges of sheep, goats and cattle help
convert once fertile land to desert (Miller, 1998).addition, Botkin and Keller (1998)
noted that feed lots have become widely known icemé years as sources of local
pollution. The cattle are often kept at extremeighhdensities and fed with a grain or
forage that is transported to the feedlot. Manwriédb up in large mounds. When it rains,
the manure pollutes local streams. Feedlots aralaopith meat producers because they
are economical for the rapid production of goodhiyianeat. However, large feedlots

require intense use of energy and other resourceébave negative environmental effects.

3.2 Impacts of Mineral Exploration and Exploitation on the Lithosphere

The technological development of man is heavilypsufed by the availability of mineral
resources in the lithosphere. Without these mineeslources, the level of man’s
technological development today would have beeierdint. Minerals are so important to
people that the standard of living increases wwhilability, proper exploitation and
management. Just image how transportation woula leen today in the absence of

petroleu m resources.
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In spite, of the associated importance of mineegburces to man, its exploitation have
serious consequences on the environment. Howédneemnpact depends on such factors as
the quality of the mineral itself, mining procedsyréocal hydrologic conditions, climate,
rock types, size of operation, topography, and nranye interrelated factors. Botkin and
Keller (1998) noted that the impact varies with sit@ege of development of the resource.
For example, the exploitation and testing stageslwe considerably less impact than do

the mining and processing stages.

Exploration activities for mineral deposit may mdé recognizance survey, collection and
analysis of remotely sensed data, drilling and lodsbther activities. As earlier noted,
these activities have minimal impact on the litHome when compared to exploitation
activities. However, care has to be taken in siessireas such as arid lands, marches, and
areas underlain by permafrost. For example, somddaards are covered by a thin layer of
pebbles over fine silt several centimeters thicke Tlayer of pebbles, called desert
pavement, protects the finer material from windsamn. When the desert pavement is
disturbed by road construction or other activitid® fine silts may be eroded, impairing
physical, chemical and biological properties of #od and possibly scarring the land for
many years. Marches and other wetlands, such asotfigern tundra, are very sensitive to

even seemingly small disturbances such as vehitralfic (Botkin and Keller, 1998).

A potential problem associated with mineral reseutevelopment is the possible release
of harmful trace elements to the environment. Ahensites, surface drainage is often
altered and runoff from precipitation may infileatvaste material, leaching out trace
elements and minerals. Trace elements such as ogmmium, cobalt, lead amongst

others, when leached from mining wastes and coratextin soil, plants or water may be
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toxic or may cause diseases in people and othenadwithat drink the water, eat the

plants, or use the soil.

Environmental degradation tends to extend beyoade#tavation and surface plant areas
of both surface and subsurface mines. Large miopegations disturb the land by directly
removing materials in some areas and dumping wastthers, thus changing topography.

At the very least, these actions produce sevetbetesdegradation.

3.3 Impacts of Urbanization on the Lithosphere

The rapid growth in world population has increatiesl rate of urbanization all over the
world. The resultant urban centres impact signifigaon the lithosphere. For instance,
there are several studies which illustrate cle#iibt urbanization can create significant
changes in erosion rates. The highest rates ofoer@se produced in the construction
phase, when there is a large amount of exposeddrand much disturbance produced by
vehicular movements and excavation (Goudie, 199®dies by Wolman and Shick
(1967) and Wolman (1967) have shown that the etpntaf many decades of natural or
even agricultural erosion may take place duringirale year in areas cleared for
construction. In Maryland, U.S.A. they found tha&dsnent yields during construction
reached 53,000t kfy ™, while in the same area; rates under forest wenena 400t km-2
y". New road cutting in Georgia were found to havdirsent yields up to 20,000 —

50,000t knt y*.

Botkin and Keller (1998) observed that the natur@irban centre has a great impact on
soils. They noted that most soil in the urban @mnis covered by cement, asphalt, or
stone; the soil no longer has its natural covevegetation and the natural exchange of

gases between the soil and air is greatly redugecdh soil loses organic matters, because
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they are no longer replenished by vegetation gro@til organisms die from lack of food
and oxygen. The process of construction and thghweif the buildings compact the soil,
which restricts water flow. City soils are moredik to be compacted, water logged,

imperious to water flow, and lacking in organic teat

Another major impact of urbanization on the lithespe is indiscriminate waste disposal.
Most of our urban centres in Nigeria lack an eéfiti waste disposal system. It is a
common practice to see people dispose of theireniastirainage systems, on the road or
any available space. This practice has led to thletpn of the soil, encouraged flooding
and reduced the quality and aesthetic value of @heironment; with its attended
consequences on human, animal, plant and otheronmuoganisms that live on the

lithosphere.

Self Assessment Exercise

Can you identify and discuss the various ways irciwman impact on the lithosphere

4.0 Conclusion
Man’s various activities have significantly impatten the lithosphere as revealed from
the above discussions. If these impacts, whichiramost cases negative, are not well

managed, the dream of achieving sustainable emmigahwill not be attained.

5.0 Summary
. The major agricultural effects on the lithosphere include deforestation, soil

erosion, overgrazing, accumulation of toxic metals and toxic organic compounds.
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6.0

(1)

(2)

®3)

(4)

(5)

The impact of mineral exploitation on the lithosphere depends on such factors as
the quality of the mineral itself, mining procedures, local hydrologic conditions,
climate, rock types, and many more interrelated factors.

A potential problem associated with mineral resource development is the
possible release of harmful trace elements to the environment.

The potential impacts of urbanization on the lithosphere include increase in the
rate of erosion, flooding, pollution, and the reduction of the quality and aesthetic

value of the environment.

Tutor Marked Assignment

Agriculture has both primary and secondary&@§en the lithosphere. A primary

effect is also known as

Studies have revealed that the highest ratesradion are produced during the
phase of work on the lithosphere.

Which of the following is not an associated anpof agricultural practices on the

lithosphere?

(a) erosion (b) deforestation (c) pollution fdne of the above

The impact of mineral exploitation on the eowimental depends on all the
following factors except

(@) The quality of mineral itself

(b) Mining procedures

(© Exploitation rights

(d) Size of operation.

Which of the following is not an impact of urbaation on the lithosphere?

(@) Increase in the rate of erosion
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(b)
(€)
(d)

Increase in flooding
Reduce the aesthetic quality of the lithosphere

Increase the rate of afforestation

(6) Which of the following statements is correct?

(@
(b)
(©)
(d)

Agricultural practices impact only on the diphere
Forest helps to protect the soil from erosion
Control grazing of grassland causes soil erosi

None of the above
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1.0 Introduction

The impacts of man’s activities in the hydrosphare mainly felt in the areas of water
pollution and depletion of freshwater resourcesesehimpacts affect both surface and
groundwater resources. Therefore, this unit witiul® on how man’s activities pollute and

deplete freshwater resources in the biosphere.

2.0  Objectives
The learning objectives are as follows:
(1)  To identify the various activities of man that pod the hydrosphere

(2)  To discuss the factors that lead to the depletfdreshwater resources.

3.0 Main Content
3.1 Water Pollution
Water pollution is the introduction into fresh otean water of chemical, physical, or

biological material that degrades the quality & tater and affects the organisms living

29



in it. Water pollution has two underlying causesdustrialization and the human
population explosion, both of which produce wagiezducts that we cannot dispose of

cannot dispose of as fast as we produce them (Ar@esl).

Pollutants, substances that cause pollution, get time water supply at thousands of
different points, which can be classified as p@ntl nonpoint sources. Point sources are
distinct and confined, such as pipes from indusiamunicipal sites that empty into
streams or rivers. Pollution from point sourcesekatively easy to control because the
source can be identified and regulated. Non paiotces, such as runoff are diffused and
intermittent and are influenced by factors such lasd use, climate, hydrology,
topography, vegetation, and geology. Common nontpsources include runoff from
streets, or fields, agricultural farms, mining sitend forestry. Non point sources are
difficult to monitor and control. Only efforts byery individual can control pollution

from such widespread sources.

When surface water is polluted, groundwater alscobmes contaminated because it is
recharged from surface water supplies. Groundwaigrates slowly compared to surface
water, hence, once contaminated, becomes difftoutiean up. However, surface water

flows rapidly and flushes pollution downstream.

One method of solid-wastes disposal that has a&flegroundwater resources is the
sanitary landfill method in which waste is not ald to burn. Instead, layers of waste are
continually buried, usually by sand or clay avd#abn the landfill site. The waste is thus
situated in the unsaturated zone. Here it can reilctrainwater that infiltrates the ground
surface. This water picks up a wide variety of cloancompounds from the waste body
and carries them down to the water table, theraddjuting the groundwater supply and

making it unsuitable for human consumption.
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Another source of contamination in coastal wellsakwater intrusion. Since fresh water
is less dense than saltwater, a coastal aquifebeamderlain by a layer of saltwater from
the ocean. When the aquifer is depleted due towitedrawal, the level of saltwater rises

and eventually reaches the well from below, remdgetihe well unsuitable for human use.

Studies in Nigeria have confirmed that man’s atigi impact significantly on the
hydrosphere. For instance, Obasi and Balogun (200ted that as an environment gets
urbanized, there is usually the influx/increasepmpulation, with increase industrial
development, which in turn increases waste gemarativhen discharged into
watercourses affects the quality of water suppty.al similar vein, Kehinde (1998)
revealed that groundwater in the entire Lagos rpetitan area is coming under
increasing pressure from the consequences of udledt exploitation and indiscriminate
discharge of all types of wastes into domestic iaddstrial septic systems, and at illegal
dump sites spread throughout the city, all of which causing widespread subsurface
contamination. Added to this problem is the fadtth considerable proportion of the
urban population still depend on shallow domestell vand uses septic tanks or pit
latrines. As a result both surface and groundwatgrich are intricately linked in the
hydrological cycle, are put at great risk of pabhat and over exploitation by an

undiscerning populace (Kehinde, 1998).

3.2 Depletion of Freshwater Resources

Over the years, groundwater has been extensively usdifferent parts of the world as a
major source of fresh water supplies. For instaicéhe United States about half of the
drinking water (96% in rural areas and 20% in urbagas) 40% of the irrigation water,

and 23% of all fresh water used is withdrawn framderground aquifers (Miller, 1996).
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Overuse of groundwater however, can cause or ifyesgveral problems: aquifer
depletion (when groundwater is withdrawn fastemtlitais recharged by precipitation),
subsidence (sinking of land when groundwater ifhia@veiwn), intrusion of salt water into
aquifers, and groundwater contamination, as redelajeseveral studies. For example, a
study by Onwuka and Adekile (1988) on water supplikeja area of Lagos revealed that
static water levels in the area have been decliningn annual rate of about 2.0m as a
result of over abstraction. According to them tbé&lt annual recharge to the aquifer
system is not able to sustain the annual withdraatal from the system, thus leading to a
situation of water mining, with all its negative nsequences on water quality, the

ecosystem and engineering structures.

Also commenting on the water supply situation irjdék Kehinde (1998) noted that the
inadequacy of public supply for both domestic andustrial uses led to the reliance on
dug wells and boreholes for private supplies, whigh the uppermost aquifer system,

putting the system under undue strain, with serioydications for the environment.

A by product of water table depletion is subsidenaesinking of the land in response to
the removal of water from underlying sediments.sTjmoblem according to Strahler and
Strahler (2006) has plagued a number of majorscitiat rely heavily on groundwater

wells for their water supply.

There are several cases of human interaction inhgrosphere which has serious
implications on the hydrologic cycle. Olomo (199&¢ntified three of such interactions,

which include:

0] Activity which affects precipitation input into theycle. For example, cloud

seeding with silver iodide, which alters the dkstition of rainfall.
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(i) Creation of artificial lakes when building dams,ushincreasing the rate of
evaporation; and

(i)  Decrease of evaporation caused by draining of swarapd other reclamation
works, which reduces the amount of water avail&bkbe atmosphere.

Self Assessment Exercise

Can you account for how man’s activity pollute alegplete the freshwater resources in the

biosphere?

4.0 Conclusion

The various activities of man have several effectshe hydrosphere, which include but
not limited to pollution and depletion of fresh watesources. These impacts are further
re-enforced by rapid population growth rate, indabtation, agriculture and mining
activities. The solution to these major problenguree the concerted efforts of everyone,
as all is involved in one way or the other in pbiig or depleting our limited fresh water

resources.

5.0 Summary

. The impacts of man’s activities in the hydrosphare mainly felt in the areas of
water pollution and depletion of fresh water resear

. Over use of groundwater can cause or intensifyraéygoblems; which include
aquifer depletion, subsidence, intrusion of saltewato aquifers and groundwater

contamination.

6.0  Tutor Marked Assignment
(2) The impact of man’s activities in the hydrosphere mainly felt in the depletion

of freshwater resources and
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(2)

@)

(4)

(5)

m

(6)

The various sources of pollution may be broadlyssifeed into and

One method of solid-waste disposal that has affegteundwater resources is the

Which of the following is not true/?

(@)
(b)
()
(d)

Pollution of surface water may pollute growader
Problems of groundwater pollution are difftdo remedy
Ocean is the largest source of freshwater

Non of the above

Which of the following is not true of groundwateresuse?

(@)
(b)
(©)
(d)

It can lead to subsidence
It can lead to groundwater mining
It can lead to salt water intrusion in coastal area

It can lead to increase in evaporation.

Which of the following is incorrect abquallution?

(@)
(b)
(©)
(d)

It reduces the quality of water supply
Its effect is limited to human health
It can affect the value of the environment

None of the above
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1.0 Introduction

Man’s technological prowess, increase in populatianbanization and agricultural
activities have jointly impacted on the atmosphdiee impacts of man in the atmosphere
are much more evident in the concept of global vilagrrozone depletion and atmospheric
pollution. These impacts are currently enjoyingbgllodebate and attention because of
their potential implications for human, animal aplnt lives. For this reason, man’s
impact in the atmosphere will be discussed alorggehthree major divide, which are

interrelated.

2.0  Objectives
The learning objectives are as follows:

(1) To account for the causes of ozone depletion
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(2) To discuss the factors responsible for global wagni

3) To identify some activities of man that pollutes titmosphere.

3.0 Main Content

3.1  Atmospheric Pollution

Several activities of man have contributed in pgolly the troposphere — the lowest part of
the atmosphere, which has direct contact with niestg organisms. Activities such as

bush burning, vehicular emission, industrial ensissamongst others are responsible for
polluting the atmosphere. It should be noted howetat many of the pollutants in the

atmosphere have natural as well as human-relatigih.oiSome examples of natural

emissions of air pollutants include the releasegases, such as sulphur dioxide from
volcanic eruptions; the geyser and hot spring dEs/ and the emission of a variety of

particles from wildfires and windstorms. Of impaort& to us in this discussion is the

human-induced atmospheric pollution.

Beginning with the industrial revolution in the bigenth century, air pollution became
more noticeable. This is a clear indication thatbn-induced atmospheric pollution is
very significant. The fact that the atmospherehes fiastest moving fluid medium in the
environment has made it one of the most convemilmes for the disposal of unwanted
materials by man. The uncontrolled disposal of easib the atmosphere, with the believe

that it has an unlimited sink capacity for waste mcrease atmospheric pollution.

As clean air moves across the earth’s surfaceliéats various chemicals produced by
natural events and human activities. Once in thgosphere, these potential air pollutants
mix vertically and horizontally and often react oheally with each other or with natural

components of the atmosphere. There are hundregmtehntial air pollutants in the

37



troposphere. However, Miller (1996) identified ningjor classes of pollutants, which

cause most outdoor air pollution:

(1)
(2)
3)

(4)

(5)

(6)

(7)

(8)

Carbon oxides: carbon monoxide (CO) and CarbonideofCQ).

Sulfur oxides: sulfur dioxide (Sfpand sulfur trioxide (S¢)

Nitrogen oxides: nitric oxide (NO), nitrogen diogidNG,) and nitrous oxide
(N20)

Volatile organic compounds (VOCSs): hundreds of comqs such as methane
(CH4) benzene (§He), and chlorofluorocarbons (CFCs).

Suspended particulate matter (SPM); thousandsffefreint types of solid particles
such as dust (soil), soot (carbon), asbestos, ead, larsenic, cadmium, nitrate
(NO3) and sulfare (SO9 salts and liquid droplets of chemicals such dfusa
acid (SOy) oil, PCBs, dioxins, and DDT, malathion, and otpesticides.
Photochemical oxidants: Ozone 3§00 PANs (petroxyaclyl nitrates), hydrogen
peroxide (HO,) hydroxyl radicals (OH), and aldehydes such asn&dehyde
(CH.0) formed in the atmosphere by the reaction of erygxides, and volatile
hydrocarbons under the influence of sunlight.

Radioactive substances: radon-222, iodine-131 tistarR0, plutonium 239, and
other radioisotopes that enter the atmosphere sssgar suspended particulate
matter.

Heat: produced when any kind of energy is transéatftom one form to another
— for example, when fossil fuels are burned in ctastories, homes, and power

plants.
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(9) Noise: produced by motor vehicles, airplanes, $aimdustrial machinery
construction machinery, lawn mowers, vacuum clegnéyod blenders, sirens

radio etc.

Each of these chemicals or forms of energy (hedtramse) can be classified as either a
primary or secondary air pollutant. A primary aallptant, such as sulfur dioxide, is one
that directly enters the air as a result of natavants or human activities. A secondary air
pollutant, such as sulfuric acid, is one that isrfed in the air through a chemical reaction

between two or more air components.

Most of the pollutants that causes atmospheriaupoht are added to the troposphere as a
result of human activities, mainly the burning o$gil fuels in power and industrial plants

(stationary source) and in vehicles (mobile soytces

Air pollution has considerable effects on many aspeof our environment: visually
aesthetic resources, vegetation, animals, soilgerwguality, natural and artificial
structures, and human health. Air pollutants cé&cahuman health in several ways. The
effects on an individual depend on the dose or eoination of exposure and other factors,
including individual susceptibility. Some of theimpary effects of air pollutants include
toxic poisoning, causing cancer, birth defects, a@y#gation, and irritation of the
respiratory systems, an increased susceptibilityrd infections, causing pneumonia and
bronchitis, an increased susceptibility to heasedse, and aggravation of chronic diseases

such as asthma and emphysema (Botkin and Kell6g)19

Botkin and Keller (1998) also noted that the efeat air pollution on vegetation include

damage to leaf tissue, needles, or fruit; reduatiogrowth rates or suppression of growth;
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increased susceptibility to a variety of diseagessts, and adverse weather; and the
disruption of reproductive processes. Air pollutioan equally degrade soil and water

resources when pollutants from the air are depasite

3.2  Global Warming

This is the natural or human-induced increase iaraye global temperature of the
atmosphere near the Earth’s surface. The four ndgterminants of temperature at or
near the earth surface are the amount of solaatradireaching the earth; the amount of
radiation reflected by the Earth; heat retentiorpac#ty by the atmosphere; and

evaporation and condensation of water vapour.

The chemical content of the troposphere and sphtog is one of the factors determining
the earth’s average temperatures. In the troposplearbon dioxide, water vapour, and
trace amounts of ozone, methane, nitrous oxide,catatofluorocarbons play a key role

in this temperature regulation processes. Thesesgasllectively known as greenhouse
gases, act somewhat like a pane of glass in algpese. They let in visible light from the

sun but prevent some of the resulting infraredatamin, or heat from escaping back into
space. They reradiate it back toward the earthrfase. The resulting heat building raises
the temperature of the air in the troposphere, emivey action called the greenhouse

effect (Miller, 1996).

The gases we are concerned with in this discusarenthose that result in part from
anthropogenic processes, that is, those that résuwit human activities. These gases
include carbon dioxide, CFCs, methane, nitrous exidnd ozone, all of which have
increased significantly in the atmosphere in regeatrs. The significant increase of these

gases relates principally to two factors, whichlude the burning of fossil fuel, which

40



Botkin and Keller (1998) noted adds about 5.4 dmilmetric tons of carbon each year to
the atmosphere, and deforestation, which adds andtlé billion metric tons per year,
increasing the concentration of atmospheric carbmxide (CQ); and other human
activities that emit other greenhouse gases, sac@RCs, ozone, methane, and nitrous

oxides.

Although the specific effects of global warming at#l difficult to predict, however, two
potential effects of global warming are climate rodp@ and sea level rise. Both effects if

not checked have the potential to adversely afftt, animal and human lives.

3.3 Ozone Depletion

Ozone (Q) is a triatomic form of oxygen, in which three @® of oxygen are bonded in
an uneasy union. Ozone is a strong oxidant, wreelsts with many different materials in
the atmosphere. In the lower atmosphere, ozong@dlatant produced by photochemical
reactions involving sunlight, nitrogen oxides, hycharbons, and diatomic oxygen. In the
stratosphere, however, ozone provides an esseatiield against damaging ultraviolet
radiation. About 90% of the ozone in the atmosplaeesconcentrated in the stratosphere,
were the peak concentration is about 300ppb. Titade of the peak concentration varies
from about 25km near the equator to 15km in thePBlegions. The ozone layer in the
stratosphere is often called the ozone shield, ussc& absorbs most of the ultraviolet

radiation that is potentially damaging to life oarth.

The depletion of the ozone layer (life protect@)one of the major impacts of man’s
interaction with the atmosphere. The groups of gasalled the chlorofluorocarbons
(CFCs), which are responsible for the stratosphezane depletion, are human produced.

They are used as working gas in refrigerators andoaditioners, and as propellants in
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aerosol spray cans. They are also used in cleab@ugronic parts, hospital sterilants, and
as blowing agents to puff liquid plastic into Stygam and other plastic foams used for

insulation and packaging (Miller, 1996).

The hypothesis that ozone in the stratosphere iisgbdepleted by the presence of
chlorofluorocarbons (CFCs) was first suggested wg themists, Mario Molina and
Sherwood Rowland, in 1974. The major features eirthypothesis are presented by
Botkin and Keller (1998), are as follows:

. The CFCs emitted in the lower atmosphere by hurstivity are extremely stable.
They are unreactive in the lower atmosphere andefihee have a very long
residence time (about 100 years).

. Because CFCs have a long residence in the loweospimere and because the
lower atmosphere is very fluid with abundant mixitige CFCs eventually (by the
process of dispersion) wonder upward and entestifa@osphere. Once they have
reached altitudes above most of the stratospheooe they may be destroyed by
the highly energetic solar ultraviolet radiatiorhi§ process releases chlorine, a
highly reactive atom.

. The reactive chlorine released may then enterrgdgations that deplete ozone in
the stratosphere.

. The result of the depletion of ozone is an increagbe amount of ultraviolent B

radiation that reaches the Earth’s surface.

Ozone depletion has a number of serious potenhalrenmental effects, including
damage to Earth’s food chains, both on land antienoceans. The human health effects
may include increases in all types of skin canaamd cataracts and suppression of
immune systems.
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An unfortunate aspect of ozone depletion is thahé emissions of all ozone depleting
chemicals should stop today, the problem will sginain with us for about another 100

years, because of the high residence time of CR@eiatmosphere.

This situation however, should not prevent us fresking actions against further
emissions of CFCs into the atmosphere. If actionastaken now, the problem will be

further aggravated.

Self Assessment Exercise
* Are you convinced of the concept of global warg#rExplain

* Do you think the ozone layer is actually beinglgted? Explain

4.0 Conclusion

Man’s interactions with the atmosphere have creaeekral problems, which include
global warming, ozone depletion and atmospheritupoh. These problems as revealed
in the discussions above have impacted negativelthe quality of the atmosphere, with
dire consequences on human, animal and plant lidegortunately, most of these

problems are inadvertently caused as a result afswpest for better living and comfort.

In spite of the huge problems, however, hope istowlly lost, as a collective positive

action by everyone today, would go a long way irebonating the bad situation.

5.0 Summary
. Man’s activities such as industrial emissions, galar emissions, bush burning,

amongst others pollute the atmosphere.
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. Some of the major air pollutants include carbondesgi sulfur oxides, nitrogen
oxides, volatile organic compounds, suspendedqudate matter, photochemical
oxidants, radioactive substances and heat.

. The greenhouse gases are responsible for globahingr because they let in
visible light from the sun but prevent some of thsulting infrared radiation from
escaping back into space.

. The ozone depleting substances, which are calleatatluorocarbons (CFCs) are
human produced and are used as working gas igeeditors, air conditioners, and
as propellants in aerosol spray cans.

. Atmospheric pollution, global warming and ozoneldgpn, have serious negative

consequences on human, animal and plant lives.

6.0  Tutor Marked Assignment
(1) Man’s impact in the atmosphere are much more eviolethe concept of global

warming, atmospheric pollution and

(2) Substances that pollute the atmosphere are colddgicalled

3) The natural or human-induced increases in averdglealgtemperature of the
atmosphere near the Earth’s surface is called

(4)  Which of the following is not a greenhouse gas?
(a) oxygen (b) carbon dioxide (c) water vagdy nitrous oxide

5) Which of the following is a potential effect ozone depletion?
(a) damage to food chain (b) skin cancer (Qreats (d) all of the above

(6) Ozone depleting substances are collectivelgdal

(a) PCBs (b) SPMs (c) CFCs (d) uvB
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1.0 Introduction

Our understanding and appreciation of the enviroringe influenced by our perception.
What then is the nature of perception? What ares#mwsory systems of perception?

Answers to these questions will be the focus & timit.
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2.0 Objectives
The learning objectives are as follows:

(1) To define perception

(2)  To list and discuss the sensory systems of peaepti

3.0 Main Content
3.1 Nature of Perception

The word perception originates from the Latin wpedcepig which means the process of
attaining awareness or understanding of the enwiestt by organizing and interpreting
sensory information. Perception can simply be a@efiras the process by which an
individual becomes aware of, and interprets infdroma about the environment. All
perception involves signals in the nervous systetmich in turn result from physical
stimulation of the sense organs. For example, nigiwolves light striking the retinas of
the eyes, smell is mediated by odour molecules leating involves pressure waves.
Perception is not the passive receipt of theseaggibut an active process, which can be
shaped by learning, memory and expectation (hétpwikipedia. org/wiki/perception,

2011).

Our perception of the external world begins witle genses, which lead us to general
empirical concepts representing the world aroundnithin a mental framework relating
new concepts to preexisting ones. Perception tpkase in the brain. Using sensory
information as raw material, the brain creates g@al experiences that go beyond what
is sensed directly. Familiar objects tend to be seehaving a constant shape, even though
the retinal images they cast change as they amgedidrom different angles. This is

because our perceptions have the quality of coogtamhich refers to the tendency to
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sense and perceive objects as relatively stableuandanging despite changing sensory
stimulation and information. Once we have formestable perception of an object, we
can recognize it from almost any position, at almayy distance, and under almost any
illumination. For example, a white house looks l&evhite house by day or by night and
from any angle. The sensory information may chaagallumination and perspective

change, but the object is perceived as constarar(R011).

There are different types of perceptual constamdych include size, shape, colour and
brightness constancies. The ability to perceiveobject as the same regardless of its
distance is known as size constancy; the sameifiess abject irrespective of the angle it
is viewed is called shape constancy. The abilitpaoceive familiar objects as retaining
their colour in spite of changes in sensory infarora is called colour constancy.
Brightness constancy is the ability to perceiveoaject to be the same, even when the
amount of light reaching the retina changes. Themestancies help us to relate and

understand the environment, without which, the darbuld have been very confusing.

Perception can broadly be classified into intearad external. Internal perception, which
is also known amteroceptiongives us internal messages in our bodies. Suclsages
may include hunger, thirst etc. On the other hamdernal perception also known as
exteroceptioror sensory perception, informs us of the worldsm# our bodies, with the

help of our five sense organs-eye, tongue, skinaed nose.
3.2 Sensory Systems of Perception

A sensory system is a part of the nervous systesporesible for processing sensory
information. Our sensory systems comprise of th@oua components involved in vision,

smell, touch, taste and hearing. A sensory systensists of sensory receptors, neural
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pathways, and parts of the brain involved in sensperception. Our senses are
transducers (transform image formed at the retit@melectrical signals) from the physical
world to the realm of the mind. The receptive figddthe specific part of the world to
which a receptor organ (e.g. eye) and receptos cefipond. For instance, the part of the

world an eye can see, is its receptive field (Hep:wikipedia. org/wiki/perception, 2011).

3.2.1 Vision (Eye)

Visual perception is the ability to interpret vighlight information reaching the eyes,
which is then made available for planning and actithe various components involved in
vision are known as the visual system. The acteefrgy starts when the lens of the eye
focus an image of the outside world onto a lights##ave membrane in the back of the
eye, called the retina. The retina is actually pérhe brain that is isolated to serve as a
transducer for the conversion of patterns of ligkt neuronal signals. The lens of the eye
focuses light on the photoreceptive cells of théenae which detect the photons of light
and respond by producing neural impulses. Theselsicare processed in a hierarchical
fashion by different parts of the brain, from tked¢ima to the lateral geniculate nucleus, to
the primary and secondary visual cortex of therb¢@herry, 2011). lIbn al-Haytham, who
is credited as “father of optics”, pointed out thatsonal experience has an effect on what

people see and how they see, and that vision aicégieon are subjective.

3.2.2 Hearing (Ear)

Hearing (or audition) is the ability to perceiveusd by detecting vibrations. Frequencies
capable of being heard by humans are called audisonic. The range is typically
considered to be between 20&hd 20,000H Frequencies higher than audio are referred
to as ultrasonic, while frequencies below audioraferred to as infrasonic. The auditory

system includes the ears and inner structures wiriatiuce neutral signals in response to
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the sound. The primary auditory cortex, within teenporal lobe of the human brain, is
where auditory information arrives in the cerelmaitex. Sound does not usually come
from a single source in real life situation, soufrdsn multiple sources and directions are
superimposed as they arrive at the ears. Heariavies the computationally complex of
sorting out the sources of interests, often estngaheir distance and direction as well as

identifying them.

3.2.3 Touch (Skin)

Haptic perception is the process of recognizingectsj through touch. Gibson (1966)
defined the haptic system as “the sensibility @f ithdividual to the world adjacent to his
body by use of his body”. The process involves anlwoation of somatosensory
perception of patterns on the skin surface (e.gegd curvature, and texture) and
proprioception (movement) of hand position and conformation. Reaan rapidly and
accurately identify three-dimensional objects hyctn The concept of haptic perception is
related to the concept of extended physiologicaprioception which when using a tool

such as a stick, perceptual experience is transthateansferred to the end of the tool.

3.2.4 Taste (Tongue)

Taste is the ability to perceive the flavor of dabses including, but not limited to food.
Humans receive tastes through sensory organs dattd bubs, ogustatory calyculi
which is concentrated on the upper surface of tingue. The human tongue has 100 to
150 taste receptor cells on each of the roughlythemisand taste buds. There are five
primary tastes: sweetness, bitterness, sourndsisessa, and umami. Other tastes can be

mimicked by combining these basic tastes. All basistes are classified as either
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appetitive or aversive, depending upon whetherthiegs they sense are harmful or

beneficial.

3.2.5 Smelling (Nose)

Smell is detected by thelfactory epitheliumof the nose. The sense of Olfaction is
complex. Odour perception is influenced by manytdec unique to each individual as
well as external environmental factor. The basisodbur perception is the contact
between chemical molecules, mainly in the gasetate,swhich can be detected by the
olfactory epithelium The odourous molecules come into contact with dlfactory

epitheliumat the top of the nasal cavity and stimulate rpldtchemical receptors.

Self Assessment Exercise
How can you convinced someone that perception ¢aake place without the sensory

system

4.0 Conclusion

Having gone through this unit, you should by nowownthat all perception involves

signals in the nervous system, which in turn reialh physical stimulation of the sense
organs. Perception being an active process isenfled by learning, memory, experience
and expectation. This explains why two differentspas would give different account of

the same situation.

5.0 Summary
. Perception is the set of processes by which arviohekl becomes aware of, and

interprets information about the environment.
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6.0:

(1)

(@)

3)

(4)
(5)

(6)

There are four major types of constancies — sikepe, colour and brightness.
These constancies help us to relate and undergtendenvironment, without
which, the world would have been very confusing.

Commonly recognized sensory systems are thoseigmny hearing touch, taste

and smell.

Tutor Marked Assignment

The process by which an individual becomes avedrand interprets information

about the environment is called

The tendency to sense and perceive objectelagvely stable and unchanging

despite changing sensory stimulation and infornmaisccalled

The five common sensory systems are , ,

and

The various components involved in vision anewn as the
Haptic perception is the process of recognizibgpcts through

(@) smell (b) touch (c) vision (d) none o¢ thbove
Humans receive tastes through sensory orgadiesl ca

(a) taste cort (b) taste sic (c) gustataiyauli (d) olfactory epithelium

52



7.0 References/Further Reading

Cherry, K. (2011). Perception and the Perceptuatéds, About.com
Guide 23/07/2011

http://en.wikipedia.org/wiki/perception, 10/07/2011

http://blog.Octotech.com/bid/s6315/what-is-the sscof-olfaction-odor-perception,

23/07/2011.

http://managementconsultingcourse.com/lesson33 epgon and person perception

pdf.10/07/2011.

53



UNIT 2: PERCEPTUAL PROCESS
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5.0 Summary

6.0  Tutor Marked Assignment

7.0 References / Further Reading

1.0 Introduction

Having been introduced to what perception is ingheceding unit, we shall now take a
look at the perceptual process. This unit will diere defined and analyze the steps

involved in the perceptual process.

2.0  Objectives
The learning objectives are as follows:

Q) To define perceptual process

(2) To list and discuss the steps in the perceptuagso
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3.0 Main Content

3.1 Perceptual Process Defined

Cherry (2011) defined perceptual process as a sequef steps that begins with the
environment and leads to our perception of a stisi@nd an action in response to the
stimulus. This process is continual, but we dosp&nd a great deal of time thinking about
the actual process that occurs when we perceiventdrgy stimuli that surround us at any
given moment. As a matter of fact, the procesgasforming the light that falls or our
retina into an actual visual image happens uncouosbi and automatically. The subtle
changes in pressure against our skin that allowousel object, occur without a single

thought.

The perceptual process begins with an object inrehéword, termed the distal stimulus
or distal object. By means of light, sound or otplysical processes, the object stimulates
the body’s sensory organs. These sensory orgamsfdren the input energy into neutral
activity — a process called transduction. This mattern of neutral activity is called the
proximal stimulus. These neutral signals are trattechto the brain and processed. The
resulting mental recreation of the distal stimuluss the percept
(http://en.wikipedia.org/wiki/perception, 2011). F@ better understanding, let us take an
example of a person looking at a ball. The baé#litss the distal stimulus, the light that
enters the person’s eyes from the ball and stirasll#ite retina, that stimulation is the
proximal stimulus, while the balls image reconstedcby the brain of the person is the
percept. The different kinds of sensation such asmth, sound, and taste are called

sensory modalities.
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Stimuli are not necessarily translated into a par@nd rarely does a single stimulus
translate into a percept. An ambiguous stimulus beyranslated into multiple percepts,
experienced randomly, one at a time, in what isedaiultistable perception. And the

same stimuli, or absence of them, may result ifeifhit percepts depending on subject’s
culture and previous experiences. Ambiguous figdesaonstrated that a single stimulus
can result in more than one percept; for exampke Rubin vase which can be interpreted
either as a vase or as two faces. The perceptindrsbnsations from multiple senses into
a whole. For instance, the picture of talking parsa a television screen is bound to the
sound of speech from speakers to form a percept aoftalking person

(http://llen.wikipedia.org/wiki/perception, 2011).

3.2 Steps in the Perceptual Process

There are several steps involved in the perceppratess, which starts with an
environmental stimulus and ends with an action.rgh@011) identified eight steps in the
perceptual process. The steps include the followthg environmental stimulus, the
attended stimulus, the image on the retina, tractsziy neutral processing, perception,

recognition, and action.

The Environmental Stimulus

As earlier noted, the environmental stimulus isveey first step in the perceptual process.
It includes anything that has the potential to leecpived by or five senses (eye, nose,
skin, tongue and ear). It might also involve th@sseof proprioception, such as the
movements of the arms and legs or the change itiggosf the body in relation to objects
in the environment. Examples of environmental slirmclude buildings, cars, animals,

rivers etc.
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The Attended Stimulus

We have just learnt that environmental stimulus rawenerous, however, the particular
thing or object in the environment that capturest attention is called the attended
stimulus. Attended stimulus can be said to be mhsoately, because it pays special
attention to a particular stimulus of interest i@ iheglect of other stimuli in the same

environment.

The Image on the Retina

Having selected our stimulus of interest (attenstedulus), it is then formed on the retina
as an image. The first part of this process inlthee light actually passing through the
cornea and pupil and onto the lens of the eye.cbneea helps focus the light as it enters
the eye, and the iris of the eye controls the eizthe pupils in order to determine how
much light to let in. The cornea and lens act togeto project an inverted image on the

retina.

Transduction

The process of transformation of the image formietha retina into electrical signals is
called transduction. This process allows the visne@ssages to be transmitted to the brain
for interpretation. The retina contains many pheteptor cells, which contain protein
known as rods and cones. The rods and cones cantawmlecule called retinal, which is
responsible for transducing the light into visughals that are then transmitted via nerve
impulses. Rods are primarily for seeing thingsaw llight, while cones are associated

with detecting colour and shapes at normal lightlle
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Neural Processing

The electrical signals transmitted during transauctthen undergone neural processing.
The path followed by a particular signal dependswirat type of signal it is (i.e. an
auditory signal or a visual signal). Through theeseof interconnected neurons located

throughout the body, electrical signals are propatyrom the receptors cells to the brain.
Perception

At this stage we actually perceive the stimulugobjn the environment. It is at this stage
we become consciously away of the stimulus objed. one thing to be aware of stimuli

in the environment, and quite another to actuadigdme fully consciously aware of what
we have perceived. In the next stage of the penegprocess, we will sort the perceived

information into meaningful categories.
Recognition

The ability of an individual to interpret and makeaning of a perceived stimulus object
is known as recognition. The brain does this bg@atizing and interpreting what we are
sensing. The recognition stage is an essentialgbdine perceptual process since it allows

us to make meaning of the world around us.
Action

This is the final stage of the perceptual processch involves responding to the stimulus
object in the environment. The response may invelwae type of motor action towards
the perceived and recognized stimulus. Action cdaddof different forms depending on
the nature of the environmental stimulus in questieor example, the action could be
informed of tears, in recognition of someone i@l accident, or an explosive laughter to
a funny comedian. Figure 2.0 shows a simplifiedydienmatical representation of the

perceptual process.
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Figure 2.0: A Simplified Diagrammatic Representtion of the Perceptual Process.

Source: http://managementconsultingcourse.caiesson33
perceptionandpersonperception.pdfLo/7/11

Self Assessment Exercise
Cherry identified eight steps in the perceptuatpss; can you list and explain each of the

steps?

4.0 Conclusion

The perceptual process involves a sequence of, stdfsh are interconnected beginning
with environmental stimulus and ending with an @ttin response to the stimulus.
Because the perceptual process could take plabevgibme few seconds, makes us not to

be consciously aware and appreciate the identHfiglt steps in the process.

The brain is the “engine box” of the perceptualgess. It drives the process, without

which, the process would be inconclusive.
5.0 Summary
. Perceptual process is a sequence of steps thatsbegth the environment and

leads to our perception of a stimulus and an adtidhe stimulus.
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6.0:

(1)

(2)

@)

(4)

(5)

(6)

7.0:

The perceptual process can be classified into eigktconnected steps, which
include environmental stimulus, the attended stirmulimage on the retina,

transduction, neutral processing, perception, neitiog and action.
Tutor Marked Assignment

The perceptual process begins with an objetitarreal word termed the

object.

Anything that has the potential to be perceivegl our senses is called

The particular thing or object in the envirommhéhat captures our attention is

called the

Which of the following is the process of tramshation of the image formed at the

retina into electrical signals?

(a) neutral processing (b) transduction (c) petfoap(d) recognition

Which of the following is not a step in the peptual process?

(a) environmental stimulus (b) action (c) neutrattern (d) non of
the above

Which of the following is an example of enviroantal stimulus?

(a) chair (b) river (c) bed (d) all of the above

References/Further Reading

Cherry, K. (2011). Perception and the Perceptuatéds, About.com Guide.

http://en.wikipedia.org/wiki/perception.
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7.0 References/Further Reading.
1.0 Introduction

Having known what perception is, let us examine fiators that have the potentials to
affect perception. These factors are numeroushyutan be broadly classified into two-
internal and external factors. Internal factors waithin the perceiver, which include
sensory limits and thresholds, and psychologicabdiion. External factors include the

stimulus object or target and the situation surdbogy the environmental stimulus, which

are outside the perceiver.
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2.0 Objective
The learning objectives are as follows:

(1) To list both the internal and external factors etifeg perception.

(2)  To discuss how these factors affect perception.
3.0  Main Contents
3.1 Internal Factors

As earlier stated, internal factors affecting pptims include our sensory limits and
threshold, and psychological disposition. Thesdofachave strong influences in our

perception of environmental stimuli.

3.1.1 Sensory Limits and Thresholds

Our sensory organs (eye, ear, tongue, skin and)rHusee specialized nerves, which
respond differently to the various forms of enetiggry receive (see unit 1 of module II).
For instance, our eyes receive and convert lightewanto electrical energy, which are
transmitted to the visual cortex of the brain teate the sensation of vision and
subsequently leading to perception. Similarly, #&er perceives sound by detecting
vibrations. The auditory system produces neuralagyin response to the sound. It should
be noted however, that each sense receptor requiresimum level of energy to excite it
before perception can take place. The minimum lesehlled the absolute threshold — a
point below which we do not perceive energy. Thigetgntial threshold is the smallest
amount by which two similar stimuli must be diffaten order to be perceived as different
(http://managementconsultingcourse.com/lesson38ep&on and person perception.pdf

2011).
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Since our sense organs play a significant rol&énperceptual process, it therefore means
that the medical state of our senses influenceetaeption of environmental stimuli. For

example, a blind person may lack visual percepiginactive in his auditory perception.

3.1.2 Psychological Factors

Our psychological dispositions such as experienadues, attitude, interest, habits,
motives, learning and personality have a bearingreat influence on the formation of
perception. The internal set or the inclinatiopésceive certain stimuli in a particular way
also influences one’s perception. This to a largerd explains why people have different
preferences and react to environmental stimuliedgffitly. Things compatible to one’s
learning, interest, attitude and personality akelji to get more attention than others. For
example, an environmentalist may be more interasteéws items on flooding or erosion

than news items like motor racing.

3.2 External Factors

The two major external factors that affect peraaptre the target itself and the situation

surrounding the target.

3.2.1 The Target

The characteristics of the target or environmestahulus that is being observed can
affect perception. Since the interest or attentadnthe perceiver is necessary for
perception, researchers have shown that enviroranstitnuli, which have the following

characteristics (large size, bright colour, loudntcast, moving, intense and frequency),
have the tendency to be given more attention. kamele, the bigger the size of an
environmental stimulus, the higher the probabitifyits perception. An environmentalist

can easily perceive gully erosion than sheet enosio
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Researches on human behaviour have also reveateththmore intense the stimuli, the
higher the attention or recognition it gets in prexceptual process. For example, a high

velocity river may have more impact on a percettian a calm lake.

Repeated external stimulus usually gets more atterthan non-repeated stimulus. For
example, a regular footballer is better perceivethta once a while substitute in a football

team.

In the same vein, stimuli that contrast with thee@unding are more likely to be perceived
than stimuli that have poor contrast because thedp are more attention catching.
Hence, warning signs are written with black inkpaint on yellow background because it
was found that the contrast is maximum for thisofetolours, so it is clearly visible even

from a far distance.

3.2.2 The Situation

The situation or the contexts in which we see awirenmental stimulus affect our
perception. For example, a light rain shower duthngrainy season will not attract much
attention compare to a heavy downpour that cadsesifg during the peak of the dry

season.

Self Assessment Exercise

What do you think is responsible for people hawiferent perception of the same object

or event?

4.0 Conclusion

The discussions have revealed that several factdrgsh could be grouped into two-

internal and external factors, affect our perceptidhis is the reason why a group of
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people viewing the same situation or stimulus gifferent accounts. The account given
by each individual in the group is dependent onirtipsychological make-up, past
experiences and learning, assessment of the ssnand the situation surrounding the

target.

5.0 Summary

. There are several factors that affect our percepinhich could be grouped into
two-internal and external factors.
. The internal factors include psychological, sendwnjts and thresholds; while the

external factors include the target and the sibuati

6.0  Tutor Marked Assignment

Q) Factors affecting perception can be groupeal int and

(2) The minimum level of energy needed by a semsmeptor to excite it before

perception can take place is called
3) The target and situation are examples of __ factors affecting perception.
4) Which of the following is not an example of phglogical factor?

(a) value (b) sensory limit (c) interest (d)thmes

(5) Which of the following is a characteristic aiveronmental stimulus that affects

perception?
(a) colour (b) contrast (c) frequency (d) altloé above
(6) In the study of perception, target can alsodberred to as

(a) goals (b) objective (c) stimulus (d) nafiehe above
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1.0 Introduction

This unit will be concerned with the examinatiortloé relationship between objective and
perceived environment. Since we have observeddrptbceding unit that several factors
affect the perceptual process, one may then askeisbjective world or environment the

same as the perceived environment? This questadhtshthe focus of this unit.

2.0 Objective
The learning objectives are as follows;

Q) To distinguish between objective and perceive emvirent.

(2) To examine the relationship between objective ardgved environment.
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3.0 Main Content
3.1 Objective and Perceived Environment

Perception is a unique field of inquiry. In all ethscientific disciplines, the purpose is to
explain objective facts and events. Objective iis tontext means that the event to be
explained is independent of the observer, is oladdevto all, and is not mere illusions. By
independent of the observer, we mean that it casabely assumed that these events are
actually taking place whether anyone is observivent or not. If there is ever reason to
think our observation of what is happening is faut illusory, then we correct it. For
example, trees appear to be moving when one igastanoving vehicle. In reality, this is

not true. Hence, the apparent movement of treesisghrded.

Many objects or natural events studied in mostrdgidie disciplines are open to direct
inspection. For instance, the soil profile of aegivarea can be directly observed. In many
cases, vision is aided by optical instruments that does not alter the fact that the starting
point is what we perceive. As long as people agkerit what they observe, and as long as
there is no reason to suspect that our sense®eageé/ohg us, scientists are quite willing to

assume the objectivity of the event (Rock, 1975).

In the field of perception however, the interesn@t in the objective event like in the
physical sciences, but in how things appear. Thushe study of perception, it is the
appearance of things that is the focus of attentather than the objective reality. Rock
(1975) noted that the facts to the explained aees#nsory impressions we have of the
world around us, via the different sense modalitiegision, audition, and others, and the
task is to account for these impressions. Whethgivan perception is veridical (i.e.

truthfully reflecting the objective state of affgjiror illusory (i.e. not in accord with the
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objective state of affairs) does not affect itstigaas a fact of perception requiring

explanation.

With the development of modern science, it has ieconcreasingly clear that the
physical world or objective environment, as it ntigle described by the physicist, and the
world as we perceive it are not one and the saing.tkor example, physicists speak of
electromagnetic waves, which are not perceptibleceSthe environment as it appears to
us differs in so many respects from the objectimeirenment, it would seem that the
environment we perceive is the end result of evérdsoccur in the nervous system and
in this sense is a construction. It bears a cerkamal of similarity to the objective
environment, but it also very different from it. &v though our conception of the
objective environment as derived from physics astruction, it is an intellectual and

not a sensory construction.

When we consider perception such as color, tastemell, it becomes more evident that
the perceived environment and the objective enwemt as described by physics are
gualitatively different. Where for example, the ployst refers to electromagnetic
vibrations of varying wavelength, we experience hes, red, green, blue, and so on;
similarly, where the physicists refers to certaiemical compounds, we experience tastes
or smells. The point is that hues and tones havexigience other than as contents in the

consciousness of living beings.

The sensations of hue, pitch, taste, and the ligeewdistinguished by philosophers from
those of size, form, and the like, presumably bseathey were purely psychological
events, or constructions, as such do not existhm abjective environment. These

sensations are called secondary qualities. Pringguglities were those that directly

69



correspond with the objects they represent. Fdait®, a perceived triangle has the same
formal properties as the real triangle being peeski namely, three sizes and three angles.
Although the distinction between primary and seewpdjualities is, therefore of great
interest, it must not be permitted to obscure #u that all perception, of primary as well
as other qualities, is the end result of eventshe brain and, therefore, is at most a

symbolic representation of objects in the objecémgironment (Rock, 1975).

The question now is, if perception results fromrggen the nervous system of living
beings, how do we obtain valid knowledge? Clearéyabptain such knowledge from our
perceptions. Even though that the perceived enwiemt is not the same with the
environment that is the object of perception, oae still say that there is a high degree of
correspondence. We can determine whether or nar@spondence exists between a
particular perception and an object in the envirentmby performing certain kinds of
operations. For example, we can measure whethelitws that appear to be the same

length are indeed the same length.

Self Assessment Exercise

Do you think there is any difference between olyecand perceived environment?

4.0 Conclusion

The discussions have shown that there is a dedredference between the objective
environment and the perceived environment mostogspefrom the perspective of the
physical sciences, especially physics. The majasae for the difference between
objective and perceived environment is the fact #ilaperception of both primary and
secondary qualities of an object, is the end resdudvents in the brain, which is at most, a

symbolic representation of objects in the objecémgironment.
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5.0 Summary

. In the study of perception, it is the appearancehaigs that is the focus of
attention rather than objective reality.

. The perceived environment bears a certain kindiwilaity to the objective

environment, but also very different from it, besait is a sensory construction.

6.0  Tutor Marked Assignment

(1) In perceptual studies, when the explained eiemdependent of the observer, not

illusions and observable to all, it is called
(2) In the study of perception, it is the of things that is the focus of attention.

3) When perception truthfully reflect the objeetigtate of affairs it is said to be

(4) Perception that is not in accordance with thiective state of affairs is called.
(a) differential (b) illusory (c) false (d) ne of the above

(5) Which of the following perceptual sensatioma a primary quality?
(@) hue (b) size (c) form (d) all of the above

(6) Which of the following perceptual sensatiommsexample of secondary quality?

(@) hue (b) pitch (c) taste (d) all of the abo

7.0 References/Further Reading

Rock, I. (1975)An Introduction to PerceptioMacmillan Publishing Co. Inc. New York.
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2.0 Introduction

The formation of environmental images is heavilypelent on our senses, which are
significant components of the perceptual procesberdfore, the formation of
environmental images is within the ambit of pertaptand cognition. Thus, discussions

in this unit will centre on cognition and perceptio

3.0 Obijective
The learning objectives are as follows:

(1) To define cognition

(2)  To explain the factors influencing the formationeoivironmental images.
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4.0 Main Content
3.1  Whatis Cognition?

Cognition is a scientific term, which originatedorin the Latin word “cognoscere”,
meaning, to conceptualize”, “to know” or “to recaggi. Cognition can however be
defined as the mental processes that take plagaiming and understanding information.
It involves the basic thinking process of an indual, including his/her memory,
perception, knowledge and judgment. Cognition iagslthe process of “knowing” things
and handling information. The use of knowledgeas 20 direct our actions towards a
particular goal. Our very own memories and pasegepces defined what we know and

will determine how we see and how we will reacthia future.

The term cognition varies in different disciplindspwever, in this discussion, we are
concerned with its usage in psychology and cogmiteience, where it refers to an
information processing view of an individual’s pegtogical functions. Cognitive process
is the way we process information. For example,nve think of a river, we associate it
with information related to the use of a river, @hinclude sailing, swimming, washing,

fishing etc. The cognitive process influences hosvfarm environmental images.

3.2 Cognition and Perception

Cognition and perception are both influenced bysmnses. They are also associated with
images, inner representation, mental maps and sth&mn which personal experiences
and values are used to filter the barrage of enumental stimuli to which the brain is
subjected,; thus allowing the mind to work withatmal, simplified (and often distorted)

version of reality (Knoy and Pinch, 2006).
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The same environmental stimuli may evoke differesponses from different individuals,
because of the various factors that affect botlcgmion and cognition. However, there
may be situations whereby certain aspects of emwiemtal images will be held in
common over quite large groups of people due talaiities in their socialization, past

experiences, learning and urban environment.

Knoy and Pinch (2006) noted that we do not havimglesimage or mental map that can
be consulted or recalled at will. Rather, we appegrossess a series of latent images that

are unconsciously operationalized in responsedoip behavioural tasks.

Underlying the organization of people mental mapghie cognitive distance between
image elements, and this is another aspect of ipatlpat has been shown to exhibit
interesting and important regularities. Cognitivistahce is the basis for the spatial
information stored in cognitive representationgha& environment. It is generated from a
variety of mechanisms that include the brain’s pption of the distance between visible
objects, the use-patterns and structure of thebleisenvironment, and the impact of
symbolic representations of the environment sucmass and road signs. For majority of
people for example, intra-urban cognitive distaimcegenerally greater than objective
distance, regardless of city size and their usugdma of transportation, although there is

evidence to suggest that this overestimation deshath increasing physical distance.

It has been suggested that people’s images andtivegiistance estimates are a function
of the number of environmental stimuli, or cuegytlencounter along the parts. It is also
suggested that different types of urban structuite result in the selection of different

cues, thus generating a different metric of cogaitlistance and producing different kinds

of mental maps. For example, residents of conamilyizoned cities might be expected to
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respond more to changes in land use than residérdectorally structured cities, who
might be expected to respond more to traffic-relataes along the typical path from

suburb to city centre and back (Knoy and Pinch 2006

Our primary interaction with the natural environjeas with other aspects of our
experience, is through our senses, as earlier ndtad makes us to form feelings and
impressions that both shape and are shaped byasic bognitive structures and values.
At deeper levels of processing, they form more ieipbeliefs and attitudes, imageries,
even theories and ideologies. These cognitionsgepéipns and attitudes affect both
individuals own well being and that of their enviroent. For example, people feel good
in a healthy natural environment and feel betteavking that their natural environment is

healthy.

Self Assessment Exercise
Can you account for the role of cognition and petioa in the formation of

environmental images?

5.0 Conclusion

Our environmental image construct is significanilyfluenced by cognition and
perception, which in turn depend heavily on oursesnSince cognition and perception are
influenced by several internal and external facttivare are usually variations between the

natural environment and our perceived environmmabDes.

6.0 Summary
. The formation of environmental images is influenbgdcognition and perception,

which is in turn dependent on our senses.
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6.0:

(1)

(2)
3)

(4)

()

Cognition is the mental processes that take placgaining and understanding
information.

Cognition and perception help the brain to filtee tbarrage of environmental
stimuli that it's subjected; thus allowing the mitwdwork with a partial, simplified

(and often distorted) version of reality.

Tutor Marked Assignment

is the mental processes that takeeph gaining and understanding

information.
The way we process information is called

What part of the body processes and give megatonenvironmental stimuli?

Which of the following reasons may account ¢ertain aspects of environmental

images to be held in common over quite large gradgpeople?

(@) similarities in their socialization (b) simil past experience (c) similar

learning (d) all of the above

Which of the following statement is true of peived environmental
images?

(@) They are exactly the same with natural images

(b) They are not in any way like the natural images

(c) They are similar to the natural images.

(d) none of the above.
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(6) Which of the following help the brain to filteahe barrage of environmental

stimuli.
(a) the sense organs (b) perception and cognit@dknowledge

(d) current experience

7.0 References/Further Reading
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1.0 Introduction

In unit 5 of module Il, we did say that cognitiondaperception influence the formation of
environmental images. And we defined cognitiontesrmental processes that take place
in gaining and understanding information. What thienthe process of cognitive
development? What are the stages of cognitive dpuent? Answers to these questions
shall form the major theme of this unit. In theadissions however, emphasis shall be on
Jean Piaget theory of cognitive development. Tie®ity examined cognitive development
from infancy to adulthood. It is one of the mosfluantial theories of cognitive

development in the field of developmental psychglog

2.0 Objective
The learning objectives are as follows.

(1) To examine the process of cognitive development

(2)  To list and explain the stages of cognitive deveiept.

3.0 Main Content
3.1 Process of Piaget’s Theory of Cognitive Develognt

Jean Piaget’s interest in cognitive developmentariaich to conduct studies in order to
understand the intellectual development processhidiren. The outcome of his studies
resulted to what is now popularly referred to adaget's Theory of Cognitive
Development”. Cognitive Development involves change cognitive process and
abilities. As earlier noted, Piaget’s theory examdirtognitive development from infancy
to adulthood. In his view, early cognitive develaprh involves processes based upon

actions and later progresses into changes in meamefations. Piaget believed that
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humans are unique in comparison to animals bechusegn have the ability to do
“abstract symbolic reasoning”.

[

Piaget identified four major processes of cognitelopment. They include schemas,
assimilation, accommodation and equilibration. ust now examine each of the four

processes or concepts.

Schemas:Schemas are categories of knowledge that help ustdmret and understand
the world around us. Piaget postulated that infardsborn with schemas, which operate at
birth. These schemas he referred to as reflexeghwdre subject to replacement with
constructed schemas, as the infant uses the reftexadapt to the world around him. For
example, a child may have a schema about an dpfte. child’s previous experience has
been with green apples, he might believe thatpdless have green colour. However, if the
child eventually sees a purple coloured apple, itleake in the new information; modify
the existing schemas to include this new infornmtithat apples could have both green
and purple colours. In the case of animals, theexes control their behavior throughout

life.

Assimilation: This is the process of taking in new informatiotoior previously existing
schemas. This process is somewhat subjective, becae tend to modify experience or

information somehow to fit in with our pre-existibgliefs.

Accommodation: This process of adaptation to the environment ve®hltering existing
schemas, or ideas, as a result of new informatiorew experiences. During this process,

new schemas may also be developed. Both assimilatid accommodation processes are
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used simultaneously and alternately throughout #fe we increasingly adapt to the

environment in a more complex manner.

Equilibration: The process, by which children try to strike a batabetween assimilation
and accommodation in the process of adaptatiorhéoenvironment, is what Piaget
referred to as equilibrium. Piaget believe thath#dren progress through the stages of
cognitive development, they tend to maintain a redabetween applying previous
knowledge (assimilation) and changing behavior twoant for new knowledge
(accommodation). Equilibration helps explain howidrlen are able to move from one
stage of thought into the next (Cherry, 2011). Hgvigone through the process of
cognitive development, let us now examine the Stage cognitive development as

postulated by Jean Piaget.

3.2  Stages of Cognitive Development

Jean Piaget identified four major stages of cogmitdevelopment. They include
sensorimotor, pre-operational, concrete operati@mal formal operational stages. We

shall now examine each of the stages in turn.

3.2.1 Sensorimotor Stage (0 — 2 years)

Piaget’'s first stage of cognitive development, #emsorimotor stage occurs from 0-2
years. This stage is further subdivided into spages, based on some unique
characteristics, which include reflexes (0-1 monthjimary circular reactions (1-4
months), secondary circular reactions (4-8 montleprdination of reactions (8-12
months), tertiary circular reaction (12-18 monthey early representational thought (18-

24 months).
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At the sensorimotor stage, the infant’s knowledfjéhe world and behavior is limited to
their sensory perceptions and motor activitiesreisponse to sensory stimuli. Children
learn more about their environment by dependinghair reflexes (skills and abilities),
which they were born with. Such reflexes includekiag, listening, grasping and sucking.
Let us briefly take a look at the distinguishingaddcteristics of each of the six sub stages

of the sensorimotor stage.

Reflexes (0 — 1 month)At this stage, the child’s interaction with the gomment is

solely through inborn reflexes such as looking sicking.

Primary Circular Reactions (1 — 4 months):At this stage the child is involved in the
coordination of sensation and new schemas and tend=peat pleasurable actions. For
example, a child may suck his finger by acciderd #ren later intentionally repeat the

action because the child finds it pleasurable.

Secondary Circular Reactions (4-8 months)At this sub stage, the child becomes more
focused on the world and begins to intentionallged an action in order to trigger a

response in the environment.

Coordination of Reactions (8-12 months)This sub stage is dominated by the exhibition
of intentional actions, imitation of observed bebawf others and understanding of
objects with their associated qualities. For examnpl child may observe that a bell will

make a sound when struck.
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Tertiary Circular Reactions (12-18 months): This sub stage is characterized by a period
of trial-and-error experimentation. For examplesheld may try out different sounds or

actions as a way of getting attention from a caeyi

Early Representational Thought (18-24 months):At these sub stages, the child’s
understanding of the world is through both menfarations and actions. Children also

develop symbols to represent objects and everteiworld around them.

One of the most outstanding accomplishments duhegsensorimotor stage of cognitive
development according to Piaget is object permamevitch is a child’s understanding

that objects continue to exist even though theyoahe seen or heard.

3.2.2 Pre-Operational Stage (2-6 years)

This is the second identified stage of cognitivealiepment by Jean Piaget. This stage
occurs at the ages of 2-6 years. One of the mastamding characteristics of this period is
language development. Also, there is developmemeaemory and imagination, however,
the child is unable to think logically. The child this stage is involved in what Piaget

called egocentrism — inability to take the poinvadw of other people.

During the preoperational stage, children also bermcreasingly adept at using symbols,
as evidenced by the increase in playing and pretgn&or example, a child is able to use
an object to represent something else, such asnglieg a broom is a horse. Role playing
also becomes important during the preoperatiorzgestChildren often play the roles of

“‘mummy”, “daddy”, “doctor” and many others (Cher2011).
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3.2.3 Concrete Operational Stage (7-11 years)

This stage of cognitive development according tagPi starts from 7 years and last to
about 11 years. During this period, children hawdtds understanding of thinking
logically about concrete events, but face a lathallenges in trying to understand abstract
concepts. Piaget observed that children at thigestaie capable of inductive reasoning —
going from a specific observation to a general tion, but have difficulties in

deductive reasoning-from general principles to mak&rence about specific events.

Another important characteristic of this stage he understanding of the concept of
reversibility, i.e. the consciousness that actioas be reversed. An example of this is
being able to reverse the order of relationshigs/&en mental categories. For instance, a
child at this stage might be able to recognize thatfruit is an apple, that an apple is a
fruit, and that a fruit is a plant. Also, egocentifiought diminishes as the child begins to

accept other people’s point of view.

3.2.4 Formal Operational Stage: 12 years Adulthood

This stage, which is the last stage of Piaget'snitvg@ development theory, begins at age
12 to adulthood. At the early period of formal cgternal stage, egocentric thinking stages
a comeback. It is however, overcome later. Thoskisistage are capable of logical use of

symbols related to abstract concepts.

Self Assessment Exercise
Jean Piaget identified four major stages of cogmitievelopment. Can you list and state

the dominant characteristics of each of the stages?
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4.0 Conclusion

Having gone through this unit, you should by novowrthat cognitive development is a
process, which occurs in stages from infancy tdthdad. The adaptation of a child to his
or her environment progresses from the simple uge reflexes to abstract
conceptualization of events at adulthood. The paldar stage of cognitive development of
an individual influences his or her environmentatrgeption and formation of
environmental imageries. Thus, cognitive developnséould be well understood in order

to appreciate people’s responses and actions tevlaet environment.

5.0 Summary

. There are four processes of cognitive developmuetich include schemas,
assimilation, accommodation and equilibration.

. Piaget identified four stages of cognitive develepinwhich include senserimotor
stage (0-2 years), pre-operational stage (2-6 yeewacrete operational stage (7-
11 years), and formal operational stage (12-adattho

. Each of the four stages of Piaget’s theory of cigmidevelopment has some
unique characteristics. For example sensorimotagests based on the use of
reflexes to adapt to the environment; pre-operati@tage is characterized by
language development; concrete operational statbagacterized by the ability of
logical thinking about concrete events; and forwwérational stage is known for

logical use of symbols related to abstract concepts

6.0  Tutor Marked Assignment

(2) are categories of knowledge that helip interpret and understand

the world around us.
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(2) The process of taking in new information into ouvevpously existing schemas is
called

3) The first stage of Piaget’s cognitive developméebty is

(4)  Which of the following is not a substage of Piag&ibgnitive development theory?
(@) formal operational (b) reflexes (c) secondaiycular reactions (d)
coordination of reactions

(5) Pre-operational stage is between what age bra(ket— 2 years (b) 2 — 6 years
(c) 6 — 11 years (d) 12 — adulthood.

(6) Egocentrism is dominant at which of the stages aiindive development (a)
formal operational (b) concrete operational (c)-@perational (d) none of the

above.
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1.0 Introduction

Perception and cognition play fundamental roleannndividual behavioural pattern and
process of adaptation to his or her environmentiaa® been revealed in the preceding
units. Since the process of adaptation to one’s@mwent requires choice selection, what
then is the role of perception in decision makifdfs unit will therefore, focus on the
examination of the role of perception in decisioraking, and the definition of

environment perception.

2.0 Objective
The learning objects are as follows:

(2) To defined environment perception

(2) To examine the role of environmental perceptiodenision making.
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3.0 Main Content
3.1  What is Environmental Perception?

Before we attempt the definition of environment gegtion, recall we earlier defined
perception as the process by which an individualobees aware of, and interprets
information about the environment (see module it &). Having refreshed our memory
of the definition of perception, it will now be eas to understand environmental

perception.

Whyte (2011) defined environmental perception as mheans by which we seek to
understand environmental phenomena in order toeaai a better use of environmental
resources and a more effective response to enventahhazards. He further noted that
the processes by which we arrive at these decidineisde direct experience of the
environment (through the senses of taste, tougft,shearing and smell) and indirect
information from other people, science, and thesmasdia. They are mediated by our
own personalities, values, roles and attitudes. Sthdy of environmental perception has
to encompass all these means of processing envenotaiminformation and to place the
individual psychological processes of predictiowvalaation, and explanation into a
relevant social and political framework. Having idefl environmental perception, let us

now examine its role in decision making.

3.2  The Role of Environmental Perception in DecisioMaking

Before we proceed to examine the role of envirortaigrerception in decision making, it

is pertinent to know what decision making is albab

Decision making can be defined as the mental psese&ognitive process) leading to the

selection of a course of action among numerousnatee options. The end result of
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every decision making process is a final choicaclwvhesult to an action, whether positive
or negative. If the process of our decision makimgased on wrong information or

premise, the outcome is most likely going to beatieg and vis-a-vis.

The role of perception in the decision making psscgo beyond the five senses of touch,
sight, smell, hearing and taste. The representaifoperception in decision making is
based on a person’s internal understanding andomersanalysis of environmental
observations combined with past experiences. Caesely, choice selection in the

decision making process varies from one individadhe next.

Decision makers make decisions based on how thegipe (i.e. sense and understand)
the events, people, and the environment around.themce, they make choices within the
framework of perceived alternatives and availabfdormation. Alternatives and

information are profoundly affected by people’stattes and values and the roles they

play in relation to the decision to be made (Whgt11).

The perception of environmental problems by thelipuind policy makers is heavily
influenced by the magnitude, frequency, nature distribution of the impacts of the
perceived problem. For instance studies have shitwanpolicy-makers and the public
alike tend to disregard future risks and put resesirinstead into responding to more
immediate problems. They are likely to attach greamnportance to events which are
likely to occur and about which there is some eigpere, or at least agreement, about
what will happen. Thus, scientific uncertainty atwhtroversy becomes translated into

public apathy in a world where problems competeattention and resources.
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One way to understand the complex set of interastibetween past events, future
expectations, and perception processes within #dwsidn makers according to Whyte
(2011), is to imagine it in terms of a decisionAfie The decision-frame is composed of
all the information, values and attitudes which texision-maker brings to bear on a
particular choice. The inclusion or exclusion ofparticular piece of information can

profoundly affect the eventual choice. Sometime$ormation is excluded from

consideration in a particular decision, not becauseunknown, but because it is deemed

not to be relevant or to belong to a different gatg.

In the climate context, the decision-frame can bdegyfully affected by the imaginability

of the climatic processes, or events (Slovic etl8lf4) as quoted from Whyte (2011).
Thus, for the layperson, hurricanes provide wefindel ‘events’, each of which can be
added to the mental category of ‘hurricane’. Thetinis of a hurricane sufficiently well
grouped in space and time that they are attribtdesl named event. In contrast, drought
regions and drought periods have more blurred edy®en the “events” are less well
defined, they are less likely to be rememberedali;g in a sequence or as units in a
longer category of events. The proportion of incliréctims is greater for droughts than
for hurricanes and many losses will never be inetlish drought impacts. Put simply, the
decision-frame for drought is likely to be basedasub sense of past events and past

impacts (Whyte, 2011).

The perception of policy-makers would depend ondkeision that would be taken to
solve an identified environment problem. While masecurate perception should
obviously provide a stronger base for decision mgikihere are however situations where
policy makers perceptions are obviously erroneoesulting in poor decision. In such
situations, the resultant consequences could hecaostly. In order to avoid or reduce the

90



incidence of poor decision, policy makers shoulékséo understand the perceptual
process better in order to develop the skills resngsto perceive problems, events and

people more accurately, and thus have a betterfoasgaking qualitative decisions.

In order to enhance the abilities of policy-mak@rsachieving qualitative decisions,

McMahon (2007) proposed seven steps, which arellasvs:

First Step: Outline your goal and outcome. This will enable isiecn makers to see

exactly what they are trying to accomplish and kieyn on a specific path.

Second Step:Gather data. This will help decision makers haveiacevidence to help

them come up with a solution.

Third Step: Brainstorm to develop alternatives, which will eleathe decision maker to

see, which one of the alternatives can actuallykwor

Fourth Step: List pros and cons of each alternative. With tisé &f pros and cons, the
decision maker can eliminate the solutions thatehamore cons than pros, making the

decision easier.

Fifth Step: Make the decision. Once you analyze each solugion,should pick the one
that has many pros (or the pros that are mostfgignt), and is a solution that everyone

can agree with.

Sixth Step: Immediately take action once the decision is pickib decision maker

should implement it right away.
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Seventh Step:Learn from, and reflect on the decision making pesc This step allows
the decision maker to see what he or she did dgtrong when coming up, and putting

the decision to use.

The above outlined steps, if judiciously adheredwdl help the policy maker in the

decision making process.

Self Assessment Exercise
Decision making is the cognitive process leadintheoselection of a course of action
among numerous alternative options. In your opijvamat influences the process of

decision making?

4.0 Conclusion

The factors that influence the decision making psscare numerous, as you would have
read from above. Apart from our senses, which ofier the opportunity of direct
observation of the environment, our psychologicakeiup, and other external factors act

in a complex mix to influence the outcome of oucidi®ns.

The ability of the decision maker to make quahtatdecision therefore, is vested in his or
her abilities to develop skills to understand tleecpptual process. This will sharpen his or
her environmental perception, thus leading to gat@he decision, which will help in the

proper management of the environment.

5.0 Summary

. Environmental perception is the means by which veeksto understand
environmental phenomena in order to arrive at debaise of environmental

resources and a more effective response to enventahhazards.
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6.0

(1)

(2)

®3)

(4)

(5)

Decision makers make decisions based on their pgoceof the event, people and
environment around them.

The perception of environmental problems by thelipuénd policy makers is

heavily influenced by the magnitude, frequency,ureatand distribution of the

impacts of the perceived problem.

Accurate perception provides a strong based folitgtige decision making while

erroneous perception results in poor decision.

Tutor Marked Assignment

is the means by which we seek toemstahd environmental
phenomena, achieve better use of environmentalures® and response to

environmental hazards.

The mental processes leading to the selectiom @ourse of action among

numerous alternative option is known as

All the information, values and attitudes whitte decision-maker brings to bear

on a particular choice of alternatives is called

The role of perception in the decision makimggess include all of the following

except.

(a) the five senses (b) past experience (a}hpdggical disposition (d) none of

the above.

Which of the following is the final outcome @ decision making process?

(a) choice (b) action (c) alternatives (djechves
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(6) Which of the following is not true of the decis making process
€)) Perception has little or no impact in the pssc
(b) Past experience influence the process
(c) Information from other people influence the qgess

(d) None of the above

7.0 References / Further Reading
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1.0 Introduction

There has been a remarkable and refreshing intaresenvironmental resource

management over the past few years. A major impgassprovided by the 1987 report of
the World Commission on the Environment and Dewvelept (the Brundtland Report);

the Rio Summit in 1992, sought to accelerate theebos. Much of the discussions on
environmental issues and sustainable developmentlaout the better management of

current activities in harmony with the environment.

Having gone through modules | and I, the word &e@tion” and “environment” should
no longer be strange to you. To refresh your merhowyever, we did define perception as
the process by which an individual becomes awamandfinterprets information about the

environment, while environment was defined as tlwles sum of surrounding external
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conditions within which an organism, community djext exist. It was further stated that

the components of the environment include the gbme®, lithosphere, hydrosphere and
biosphere. At this point one may ask, what is resomanagement? How does perception
affect environmental resource management? The asswéhese questions shall be focus

of this unit.

2.0  Objectives
The learning objectives are as follows:
Q) To define resource management

(2) To state how perception affects environmental resomanagement.

3.0 Main Content

3.1  The Concept of Resource Management

Before we explain the concept of resource manageniems important we offer a
definition of a resource. According to Getis andrkann (1985), resources are naturally
occurring materials that a population at any gigtate of economic development and
technological awareness perceives to be necessdryseful to its maintenance and well-
being. From the above definition, it can be sumpsatithat a resource is anything that is
of value to man. Resources can be both naturahanthn. However, for the purpose of
this discussion, our attention shall be limitedhe natural resources such as rocks, soill,
water, air, mineral, vegetation and wildlife. Asificant aspect of natural resources is that
they are not evenly distributed in space. The idistion of natural resources is dependent
on several factors which may include rock structyrevailing climatic conditions, and

age long physical and chemical processes amonfgstsot
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Taking a second look at our definition of a reseusmu will observe that the key word is
perception. Hence, what is termed as a resoureeparticular place may not necessarily
be seen as such in another environment becaudee differences in their perception.
Thus, natural resources are regarded as “neutrfl stil their presence are perceived,
located and transformed to useable materials. Aures exists, then, only when it
perceived to exist (Olomo, 1999). However, peragpalone is not enough, accessibility
to the perceived resource is important becausefliiences resources appraisal. Hence,
Zimermman (1951) argued that “resources are ngtbleeome”. This means that it is the
availability for human use and not mere physicakpnce that defines a resource. Spencer
and Thomas (1978) in support of this point of vistated that no product, natural or
created, thus becomes a true resource until itsyus properly understood, its technology
becomes mastered, and its output becomes utiligegebple somewhere on the earth
surface. For example, in the Niger Delta regiorNajeria, prior to 1956, when oil was
discovered, the region was seating on a large pboll resources without perceiving its
presence. The oil which was a “neutral stuff” befais discovery has today become a
valuable resource for Nigeria, since its utilit)came properly understood, its technology

mastered and its output become utilized as a sadreeergy.

The utility of a resource is enhanced by develogmiasource development is a process
whereby resources are given specific value ownmgdévelopment. When resource
development takes place, a value is added to atirgxiresource. An example might be
the damming of a river to create an irrigation schewhere the water is used for

agriculture but can be more productive when alsaldsr boating (Hugo, et al, 2000).
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Having taken time to explain the concepts of resewand resource development, let us
now turn to examine the concept of resource managenOriordan (1971) defined
resource management as a process of decision-makiegeby resources are allocated
over space and time according to the needs, aspisaand desires of human kind, within
the framework of technological inventiveness, peditand social institutions and a legal
and administrative framework; and to this might duled, within the confines of the
carrying capacity of the resources. From the dabimj it is obvious that resource
management is a wide concept, which involves com#lating to the amount, quality,
timing, availability and the general direction oésource development. Resource
management strategies are therefore designed toopeoexploitation, enhancement and
the restoration of resources. Hence, resource neamagf studies are concerned with the
allocation of resources in the biophysical and aoeconomic milieu in which resources
are or ought to be developed. Resource managemamirges strategies and technologies
for resources development in order to sustain eoanogrowth without causing

unnecessary environmental degradation and destru@tiugo et al, 2000).

The term “resource management” has been used wvilieidast few decades in place of
“resource conservation” because the latter is se®e ambiguous and vaguely conceived.
Proponents also exhibit tremendous differencedimgldo varying points of view. The
term “conversation” retains an implicit undertorfe‘mo use” (preservation) thus leading
to the understanding that conservationists advdcate growth’. In contrast, resource
management is a more comprehensive and positive wérich does not allow resource
allocation to be dominated by market forces or bgsirpolitical forums, but rather by a

combination of compromises based on social, cultuemonomic, ecological and
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institutional processes (Omara-Ojungu, 1992). Haerplained the concept of resource

management, let us now examine the role of pei@emiresource management.

3.2  The Role of Perception in Resource Management
In our discussion of the concept of resources, igteedtablished that something can only
become a resource if first perceived and lateraekd for use. By implication, perception

is at the heart of resource management.

According to Simmons (1981), man sees the worldirzaichim through the spectacles of
culture, and so, nature is thus transformed inteousce. The elements of values,
behaviour and technology, which are fuse togethh@ndake up culture are very varied, and
the mix is different for diverse times and placd$e sensory perception of the
environment and the psychological translation arfdrmation of that knowledge into a
decision to act or not to act upon the environmerg complex process. Culture, which
can be defined as the way of life of a people, targe extent determines a society’s
perception of their environment, and the way theietg perceptive their environment

determine how they relate and react to it (Olon899).

The approaches to environmental resource managdraeatchanged in space and time in
accordance with changing technology, knowledge pateption. For instance, in the
early years of human technological development soateral resources like groundwater,
forest and even mineral resources were thought éoinexhaustible, or renewable
irrespective of the exploitation method adoptedt Bie reality today is that mineral
resources are exhaustible and even renewable cesosuich as groundwater can be turned

to non renewable resources if destructive methoeladopted in their exploitation.
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The acquisition of more knowledge and informaticas lshaped our perception of the
environment, thus, leading to changing approaches ehvironmental resource
management. Some of the approaches to resourcegamaaat according to Hugo, et al
(2000) include historical approach, cost/benefiirapch, ecological approach and human

or ethological approach. Let us now examine theonfacus of these approaches briefly.

Historical Approach: This approach was dominant during the early timefiwonan
development, when the prevailing perception washbanan was subjected to the dictates
of the environment, which was popularly referredagoenvironmental determinism. The
perception later changed as a result of the in@dlistevolution, which brought the
awareness that human kind can in fact modify theremment to suite his purpose. This

was referred to as possibilism (see details in neo@lpunit 2).

Cost/Benefit Approach: This approach to environmental resource managemeist
based on the assessment of the total cost of agpiigjrelation to the benefits and savings
of the project. If the total cost is less than tb&l benefits measured in monetary terms,
then the project will be allowed to go ahead. Oh#e major problems with this approach
is that it often takes place at the detriment & sistainable resource value (Hugo etal,
2000). In spite of the limitations of this approachis still being practiced in some

developing countries.

Ecological Approach: According to Hugo etal (2000), this approach isedasn the
allocation of resources on the basis of an undwisig of the functional components and
interrelationships between the physical and bidalgienvironment. The community

concept has great value in resource managemengawihe fact that it emphasizes life in
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an orderly manner. The concept demonstrates thendepce of an organism on the

quality of the community of which it is part.

In the ecological approach to resource manageniteist,imperative that the ecosystem
should be studied first in its total complexity. €T teraction between all organism, the
inorganic environment and natural processes neéalyounderstood before any changes
are made. This is because any alterations to aystem will always result in a sequence

of side-effects, which are often impossible to itfgrbeforehand (Hugo etal, 2000).

Human or Ethnological Approach: This approach to resource management is based on
the point of view that the attitudes and perceioh people (within the confines of the
resource base) are the ultimate determining factorgesource management. This
approach has its inherent drawback because pedpmede not have the background or
technological knowledge are given a free hand wdagewhat is best for then. And very
often their choices are influenced by their cultineritage, selfish ideals, perception of the

environment and of the potential value system$&iefrésource base (Hugo et al, 2000).

In order to achieve proper management of our enmental resources, the various
approaches should be well integrated for optimahagament of the available resources.
Emphasis should be placed on the concept of sasiainlevelopment, which is defined as
meeting the needs of today without comprising thiétees of future generations to meet

their own needs.

Self Assessment Exercise

How does perception affect the management of enwiemtal resources?
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4.0

Conclusion

The above discussions have been able to demonstedtihe approaches to environmental

resource management are influenced to a largetdxyewur perception. This is so because

resource management is a decision making proceghws heavily influenced by

cognition and perception. However, perception @l@not enough for the sustainable

management of our environmental resources. Thersiarations were we have distorted

perception of resources, which eventually leadswiong approaches to resource

management.

5.0

6.0
(1)
(@)
3)

Summary

Resource management is concerned with the exawmmaif strategies and
technologies for resource development in order dstasn economic growth
without causing unnecessary environmental degradatid destruction.

The approaches to environmental resource managdraeatchanged in space and
time in accordance with changing technology, knolgkeand perception.

A resource exists only when it is perceived to iextowever, perception alone is
not enough, accessibility to the perceived resouscemportant because it

influences resource appraisal.

Tutor Marked Assignment
Anything that is of value to man is called a

Resources can be broadly classified as and

When a natural resource has not been perceioedied and transformed to

useable material it is known as
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(4)

(5)

(6)

7.0

The process of enhancing the utility of a reseus called

(a) allocation (b) exploitation (c) developme(al) exploration

Which of the following statements is not trfeesources?

(a) resources exist only when they are perceived

(b) the value of resources can be enhanced

(c) all resources are renewable

(d) resources are not evenly distributed

Which of the following is an approach to ressmumanagement?

(a) ethnological approach (b) historical approdchcost/benefit approach (d) all

of the above
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1.0 Introduction

Waste can simply be defined as anything or mateviach is no longer needed and

thrown away. However, waste varies in space and\tleat may be considered as waste in
a particular area may actually be a valuable resour another area. Also, what may be
considered as waste in a particular area at a ginenmay eventually become a resource
in the same area over time. One of the reasorichange is perception. As knowledge

and technology improves our perception of envirom@estimuli changes.

104



One of the consequences of production and consamgiwaste generation. During the
pre-industrial revolution, production and consumoptilevels were low, thus, waste
generation was equally low, and its managemenndicconstitute any serious challenge.
However, after World War II, production and constimp levels increased dramatically,

thereby posing serious challenges for waste managiem

In this unit, we shall be discussing both the earig modern trends of waste perception
and management. The management technique or apprdapted may also be influenced

by the hazardous perception of the waste.

2.0 Objective

The learning objectives are as follows:

Q) To understand the early and modern trends in westeeption and management.
(2) To understand the relationship between perceptoneglopted waste management

techniques.

3.0 Main Content

3.1 Early Trends of Waste Perception and Management

During the pre-industrial revolution as earlierewin our introduction, waste generation
level was low. In addition, the waste generated matsperceived as hazardous as those
generated post World War 1l. Hence, the adoptionhef dilute and disperse method of

waste management.

At this period according to Botkin and Keller (1998&ctories were located near rivers

because the water provided a number of benefitduding easy transportation of

105



materials by boat, sufficient water for processamgl cooling, and easy disposal of waste
into the river. With few factories and a sparse afion, dilute and disperse method

seemed to remove the waste from the environment.

Unfortunately, after the Second World War, the stdal and urban expansion and
growth that followed led to increase production ammhsumption, the consequence of
which was a rapid increase in waste generation.digmosable life style that people were
made to adopt by aggressive marketing companies especially in the developed

economies of Europe and America exacerbated tH#gmoof waste management. Engner
and Smith (2002) succinctly describe the situathars, “a popular lifestyle was marketed
as the wave of the future and as a way to cut danvhousehold chores. “Use it once and

throw it away” became a very popular advertisirggah in the 1950s”.

The perceived inadequacies of the dilute and digparethod in the face of increasing
municipal solid waste, led to the embrace of thenopump method of waste managing. In
this method, solid waste was usually accumulatedp@en dumps, where the refuse was
piled up without being covered or otherwise pragdctin this method, dumps are
indiscriminately located provided land is availgblgthout concern for safety, health
hazards, and aesthetic degradation. Such open daogmsding to Botkin and Keller
(1998) created a nuisance by being unsightly, pliogi breeding grounds for pests,
creating a health hazard, polluting the air and edomres polluting groundwater and
surface water. Unfortunately, this method of wastnagement is still common in some

parts of the world, especially developing countmeduding Nigeria.
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The increasing perception of some classes of wastédeing hazardous led to the
development of other management techniques suctheasconcentrate and contains
method. This practice however revealed that contaimt was not always achieved. There
have been reported cases of leakages or breakagenaf of the containers used for this
purpose, which have allowed waste to escape causengus health and ecological

disaster.

The current knowledge of the public on the valueadfealthy environment for human
survival and ecological balance; and the perceivarards related to inadequate waste
management have led to the evolvement of the modlenas of waste perception and

management.

3.2 Modern Trends of Waste Perception and Managemén

As the public perception of the value of the enwim@nt for human survival and optimal
functioning of the ecosystems continue to growtdretvaste disposal technologies are
developed. The era of simply dumping and burningva$te is no longer an acceptable
practice because of its inherent health implicatiomhe modern trend in waste
management is to perceive waste as resources @lacd. Recall in our introduction, we
did say that waste vary in space and time. Instéatie throw away habit, emphasis is
currently been put on how waste can be turned @res-something which is of value to
man. This current emphasis has led to several ssftdevaste management programmes
in some parts of the world. An example of such paogne is the “waste to wealth”

concept, where for instance waste is convertedeogy for power supply.
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The modern perception of waste as a resource quaoé has led to the current concept of

waste management called the integrated waste maweag€l\WM) approach.

3.2.1 Integrated Waste Management (IWM)

Integrated waste management can be defined asdd sethagement alternatives, which
can be comprehensively integrated to compliment atekngthen the observed
inadequacies of a single management method. Thef seinagement alternatives include

reduce, reuse, recycle, landfill, incineration aothposting.

3.2.1.1. Reduce, Rescue and Recycle

Enger and Smith (2002) noted that the most fundéaheray to reduce waste is to prevent
it from ever becoming waste in the first place. Wasrevention, also known as source
reduction, is the practice of designing, manufaotyrpurchasing, or using materials (such
as products and packaging) in ways that reduceath@unt or toxicity of trash created.
Reusing items is another way to prevent wasteestiurce because it delays or prevents
the entry of those items into the waste collecton disposal system (Enger and Smith,

2002).

Waste reduction and reuse have many inherent aatyesit Miller (1998) stated that
wastes reduction extends resource supplies, kegbsgbality matter resources from
being reduced to low-quality matter waste, and ceduenergy use and pollution even
more than recycling. In addition, it reduces cassociated with recycling, composting,
landfilling and incineration. It should be notedwever, that waste is not just created
when consumers dispose of any product. Throughloaitlife cycle of a product fro

extraction of raw materials, to transportationptocessing manufacturing and use-waste
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is generated. Reusing items or making them witls lesaterials decreases waste
significantly. Ultimately, fewer materials will ndeto be cycled or sent to landfills or

waste combustion facilities (Enger and Smith, 2002)

Recycling as an integral part of the integratedtevasanagement approach is concerned
with the identification of resources in the wasteam that may be collected and reused.
The ultimate aim of the three R’s (reduce, reuse raeycle) is to reduce the amount of

waste to be disposed in landfills, incinerateda@npost.

Some of the strategies that can be adopted to eedaste and pollution according to

Miller (1996) include decrease consumption; redesmanufacturing processes to produce
less waste and pollution; individuals should uss leazardous cleaning products; products
should be design to last longer; eliminate or redunnecessary packaging; and green
design and life-cycle assessment can help develogupts that are easy to repair, reuse,
remanufacture, compost, or recycle. Even with dactéfe and efficient practice of the

three R’s, waste will still be generated. The gatest waste has to be disposed off either

through composting, incineration or landfill.

3.2.1.2 Landfill

Landfill is still one of the modern methods of theal disposal of solid waste. Modern
landfills are referred to as sanitary landfills dese they are designed to concentrate and
contain refuse without causing nuisance or hazamplublic health or safety. The strategy
is to confine the waste to the smallest practioahareduce it to smallest practical volume,
and covers it with a layer of compacted soil at¢hd of each day of operation or more

frequently if necessary.
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A modern landfill is normally situated in an impexable clay layer that is lined with an
impermeable membrane. For the selection of an @pite site, consideration must be
given to the soil type, groundwater geology andltdoal community effect. Because of
the earlier associated effects of landfills resgltto groundwater pollution, the new ones
correctly constructed have complex bottom layersap contaminant-laden water, called
leachate, leaking through the buried trash. Intamtdimonitoring systems are necessary to
detect methane gas production and groundwater roomaéion. In some cases, methane
produced by rotting garbage is collected and usegtherate electricity (Enger and Smith,

2002).

Sanitary landfills offer some benefits. For ins&@&nit helps to prevent pollution caused by
open air burning and to large extent groundwatdiupon, if the location of the site is
adequate. In addition, it can be put into use dujokith low operating cost. An added
advantage is its capacity to handle large volumeotitl waste. Miller (1998) noted that
after a landfill has been filled, the land can badgd, planted and used as a park, golf

course, ski hill, athletic field, or wildlife arear for some other recreational purposes.

3.2.1.3 Incineration

This is another method of waste management, whastews burn in incinerators at very
high temperatures (900-10@), to consume all combustible material, leavindy cash
and noncombustibles to dispose of in a landfilldendeal conditions, incineration may
reduce the volume of waste by 75% to 95%. In pcacthowever, the actual decrease in
volume is closer to 50%, because of maintenancélgmes as well as waste supply

problems (Botkin and Keller, 1998).
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The newest form of incineration is called mass pwimich is an European concept. In this
technique, the waste is fed into a furnace, whefals onto moving grates and is burned
at temperature up to 138D The burning waste heats waster, and the stearasda

turbine to generate electricity, which is then dolé utility (Enger and Smith, 2002).

The major limitations surrounding the use of incat®n method of waste management

are the high cost of setting up, associated alupoh, and aesthetic concerns.

3.2.1.4 Composting

Botkin and Keller (1998) defined composting as achemical process in which organic
materials such as lawn clippings and kitchen scd@gempose to a rich, soil-like material.
It is a process of rapid, partial decompositionnadist, solid, organic waste by aerobic
organisms. With proper management of air and m@stihe compositing process can
transform large quantities of organic material intonpost over a relatively short period
of time. This method of waste management is a @opieichnique in Europe and Asia,

where intense farming creates a demand for the estr{Botkin and Keller, 1998).

The major challenge of this method is the needefmasate organic material from other
waste. As an important component of the integratedte management approach, its
impact will certainly grow in future because themgsting process of waste management

is environment friendly.

Self Assessment Exercise

Do you think waste perception affects its managemErplain
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4.0 Conclusion

The changing perception of waste over time, and fin¢her appreciation of the
environment as key to human well being, has leth&éoevolvement of different waste
management techniques. From the early stage ofedéimd disperse to the current
emphasis on integrated waste management, efforte lheen to achieve minimal

environmental impacts.

The current perception of waste as resource oytlaife has help in turning what was
earlier perceived as waste to wealth. This has goloemg way in reducing the volume of
waste left for disposal. It has also help in wealtkation and reduction in resource
depletion. It is expected that in no distant fuflretter waste management technologies
will be developed, more people and industries etibrace the concept of reduce, reuse
and recycle. This will help to reduce the currelmalenges of waste management being

experienced all over the world

5.0 Summary

. During the pre-industrial revolution waste gen@nativas low and perceived as
less hazardous compared to post World War 1l. Theddo the adoption of the
dilute and disperse method of waste management.

. The further perception of the environment as kehwaman well being led to the
search and development of better waste managensahinitjues, such as
incineration, sanitary landfills, composting, reduceuse and recycle, which is
generally termed as integrated waste management.

. The current perception of waste as a resource bytlawe has help in waste

reduction and wealth creation.
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6.0  Tutor Marked Assignment

(2) Waste is currently perceived as a

(2) Waste vary in and

3) The pre-industrial revolution waste managentenhnique is called and

4) The three Rs of integrated waste management are

and
5) Which of the following is not a method of wastanagement?
(a) composting (b) incineration (c) recyclifid) none of the above
(6) Which of the following is not true of landfithethod of waste management.
(@) there is no production of leachate (b) lowtcoé establishment (c)

accommodates large volume of solid waste (d) rudrilee above
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1.0 Introduction

Our current major source of the energy supply elorld is fossil fuel, which principally
comprises of crude oil, natural gas and coal. Qkeryears, there has been a growing
concern over the use of fossil fuel as our prinsoyrce of energy supply because of its
environmental impact. The opposition to the ustossil fuel has increased in recent years
since the perception that the burning of fossil fagesponsible for the increase in carbon
dioxide — which have been implicated in the glolvatming debacle. In addition, the non
renewable status of fossil fuel has increased #a Df sudden exhaustion, which

informed the need for an alternative energy source.
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The outcry has resulted in the development of @éiere energy sources. These alternative
sources are classified into two-renewable and nemewable energy sources. Non
renewable alternative energy sources include nuaegrgy and geothermal energy.

While the renewable alternative include solar, windter and biomass energy sources.

The discussion in this unit shall however, be reteld to renewable alternative energy
sources because of their potentials to be usedoutitaxhaustion. The discussion shall
examine the perceived environmental relationshipeath of the identified renewable

alternative energy sources on the environment.

2.0 Objective

The learning objectives are as follows:

Q) To list the major sources of energy supply

(2) To assess the impact of solar energy on the envieon
3) To assess the impact of wind energy on the enviesrim
(4) To assess the impact of water energy on the ermieoh

(5) To assess the impact of biomass energy on thecarment.

3.0 Main Content

3.1 Solar Energy Source and the Environment

Solar energy is the energy derivable from the Jume amount of solar energy reaching
the earth surface is very high however; the digtidm over the earth surface is highly
variable. This is dependent on the time of the ,yelaud cover, topography, latitude and

other local factors.
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In spite of its variability, there is an increasinge of solar energy in some parts of the
world. Solar energy is being used directly thropgissive or active solar energy systems.
The passive system of solar energy does not inviblgeuse of any mechanical power
system. Instead, it is usually based on architattwrilding designs that take advantage of
the natural changes of solar radiation reachingetiréh surface, which occur throughout
the year. The architectural designs help in maxmgizthe solar energy absorption

capacity of the building during winter to heat uye trooms, while during summer the

usual high-angle sunlight is prevented from entgtime building to heat up the rooms

with the aid of constructed overhangs on the bagdAnother passive method that is also
popularly used is to construct building walls wittaterials that have a high rate of solar

energy absorption, which are then emitted intordioens.

On the other hand, Botkin and Keller (1998) notkdt tactive solar systems require
mechanical power, usually pumps and other appa&stue circular air, water, or other
fluids fro solar collectors to a heat sink, whehe theat is stored until used. Solar
collectors are usually flat panels consisting giass cover plate over a black background
where water is circulated through tubes. Short-wsnlar radiation enters the glass and is
absorbed by the black background. Longer wave tiadias emitted from the black
material, but it cannot escape through the glasst keats the water in the circulating

tubes to between 38to 93c. This system is similar to the green house effect

Studies have revealed that the use of solar eneagya lower negative impact on the
environment and human health when compared to skeotifossil fuel. Since the use of
solar energy does not involve the burning of fudijch releases carbon-dioxide into the

atmosphere, thereby contributing to global warnhmgs made it a preferable alternative to
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fossil fuel. Another advantage of solar energyt jike other renewable alternative energy

sources is, that it is not exhaustible. That isait be used over and over again.

As earlier noted one of the major drawbacks inube of solar energy is its variability and
dispersed distribution. Hence, a large area is etbéd generate a large amount of solar
energy. This problem can however be tackled by @ogbolar collectors with existing
structures, as with the addition of solar hot-wditeaters on the roofs of existing houses.
Though it is recognized that the rate of pollutafnthe environment is minimal with the
use of solar energy, when compared to fossil foeldver, the increasing development of
active solar energy systems may lead to an incnealfgtion of the environment. We had
earlier mention that the development of activerssy@tem requires the use of mechanical
power system. And the development of these mechlapaaver systems require the use of
a variety of materials, such as metals, plasticsgdd, amongst others, which can cause
environmental pollution, by producing toxic waste loy accidentally releasing toxic
materials. This threat to pollution is not assatiatvith passive solar energy systems that

use water and rock.

The variability of sunshine on the earth surface im@de solar energy to be site specific.
Therefore, detailed observation in the field is essary in order to have an informed
knowledge of the likely potentials of solar enepygsent in a particular location. In other
words, not all locations can yield the required anmtoof sunshine to warrant the

establishment of a solar energy plant. In additsmme of the solar energy units such as
solar power tower have a great impact on the l@edause the construction requires a
wide expanse of land, where the power tower andstheounding mirror modules are

located. The impact of solar energy systems camimemized by locating centralized
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systems in areas not used for other purposes amthking use of dispersed solar energy

collectors on existing structures wherever posgiBtakin and Keller, 1998).

One of the reasons that account for the low useagelar power has to do with its cost in
relation to the cost of fossil fuel. In additiomet efficiency of the conversion of solar
energy to electricity is still very low, contribog to the high cost of electricity generation.
With further development in solar power technolggigith emphasis on large scale
production at reduced prices, couple with increggnce of fossil fuel, solar energy will

be competitive and economically attractive.

3.2 Wind Energy Source and the Environment

Wind energy is the energy derivable from movingdginWinds are formed due to solar
heating of the earth surface. The uneven heatinbeokarth surface produces air masses
with varying heat contents and densities, whicmghius wind action. The potentials for
wind energy is enormous, but unfortunately, jugt in solar energy, its distribution varies
significantly over space, time and intensity. Intespof this obvious limitation, wind
energy has been put to several uses over the y@arh. uses include pumping of water,
propelling ship, and generation of electricity. Wienergy as a renewable energy resource

can be used over and over again.

Wind energy is perceived as a green energy so@caulse to a very large extent it is free
of land, air and water pollution. Its developmeags not require the release of greenhouse
gases or ozone depleting substances into the albmesplt also does not emit any
dangerous pollutant to water bodies or the landthEumore, it does not have any

significant negative impacts on the ecosystems avlieés established.
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Although wind energy is eco-friendly, it has its mvimitations and impact on the
environment. Its variability in terms of space, ¢imnd intensity, has been one of its
limiting factors in its development. This is why itlevelopment is site specific, and can
only be located were the potentials for wind moveime required intensity and duration
is available. For this reason, areas which maynbaire need of this energy source may
not be able to tap into its potentials, if the wheduirement in the location does not meet

the required criteria for its establishment.

A major environmental impact of wind energy soursenoise pollution. Studies have
shown that windmills produce high level noise, whimay be of serious discomfort to
people leaving close to the site location. Apashfrassociated discomfort, such noise may
probably affect the sense of hearing of the affégieople. Researches have also revealed
that windmills can interfere with both radio andetesion signals. The interference may
course distortions in the social communication roekwAdded to the above limitation is
the impact it has on the aesthetic quality of threaavhere it is located. Similarly, the
development of wind energy as a source of elettrggneration requires a large expense
of land, which may not be available or where avddamay encroached into other land

uses, such as farmland, roads etc.

The rate of bird kill might likely increase in wimdlls locations. Birds such as falcons and
hawks are highly vulnerable because they tend teenfieely in the open sky for hours,

and can easily be hit and killed by the rotatiradels of the windmills.

In spite of the associated limitations of windmillis still perceived as a better alternative

to fossil fuels because of its limited environméntapacts. The challenge now, is to
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develop the technology to enhance the efficientafseind energy and reduce its cost to

make it more economically competitive.

3.3  Water Energy Source and the Environment

As noted above, water energy is also a renewabdenative source of energy. Water
energy is energy derivable from the force of mowwager, which is driven by the sun.

The energy potentials of water have since beergrezed and tapped by man dating back
to the Roman Empire. Water energy have been us@dwer machineries, grain mills,

sawmills, and currently heavily used for generabbelectricity all over the world.

As common with other alternative sources of rendgvamergy discussed above, water
energy potentials are not uniformly distributed tre earth’s surface. Hence, their
exploitation are only limited to areas where tlpmtentials are available. Water power as a
source of energy is also perceived by many peoplenaironment friendly, just as both
wind and solar energies. Botkin and Keller (1998)exl that water power is clean power;
it requires no burning of fuel, does not pollute #tmosphere, produces no radioactive or

other waste, and is efficient.

In spite of the advantages of the use of water ponentioned above, there are however
certain negative environmental impact. Notable agsbwhich, are effects on stream biota
and its productivity, sediment build up behind damasd direct impact on fish lives.
Studies have shown that water falling over high slasnmost likely to pick up nitrogen
gas, which is very harmful to fish. When the nigoggas gets to the blood of the fish, it
expands and kills the fish. This situation impaat the fish population and has the

potential of affecting the aquatic ecosystem. Syl the continuous growth in the
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development of micro-hydropower plants has a cosibieffect on natural stream flow,
with negative impact on stream biota and produstiviThe establishment of these
hydropower plants distorts or disturbs the natbheddnce of the environment, with affects
on aquatic lives. In addition, dams tend to tragireent that is being transported to the

sea, which normally would have replenished the sambeaches.

3.4 Biomass Energy Source and the Environment
Biomass energy is energy obtainable from plant nadse(e.g. firewood) animal waste
(dung) and peat — compressed dead vegetation. é8#ferdiscovery of fossil fuel, man

depended heavily on biomass as a source of enerdpeéting, cooking etc.

Biomass energy can be obtained directly by burfireyvood or cattle dung. Firewood
can also be converted to charcoal and later burabtain energy. Combustible urban

waste is also processed to generate electricity.

According to Botkin and Keller (1998), more thabillion people in the world today still
use wood as their primary source of energy for lagat cooking. Energy from biomass
may take several routes; direct burning of biones®er to produce electricity or to heat
water and air; heating of biomass to form a gasdwoeis(gasification), or distillation or
processing of bio-mass to produce biofuels sucktlaanol, methanol, methane, or bio-

crude.

One of the major limitations of biomass as an epea@yrce is its low net energy vyield,

compare to other sources of energy such as fasdibhd water.
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The perception that biomass fuel can cause lancadation and air pollution has affected
their preferences as an energy source. Burningooidvand urban waste releases carbon
dioxide into the atmosphere, which contributesltbgl warming. Smoke produced from

the burning of biomass has the potentials of cgusaspiratory track infections.

Biomass fuel may not be economically used in semdi-ar arid regions of the world,
where forest resources are in short supply. Evergions, with rich forest, if their use is
not sustainable, it may result to forest depletiath dire environmental consequences.
Such consequences may include and not limited itoesasion, lost of biodiversity and

destruction of animal habitat.

If the problem of forest depletion can be replavgith sustainable forest management, it
will enhance the perception of biomass fuel as peddable energy source. Some
proponents of the use of biomass fuel argued kiwatise produces less carbon dioxide and
other pollutants such as sulfur dioxide and nitroggides, compared to fossil fuel. And
that if biomass fuel replaces fossil fuel, the oatbon dioxide in the atmosphere will

significantly reduce.

Self Assessment Exercise
Do you agree that renewable alternative energycesuare preferable to fossil fuel?

Explain

4.0 Conclusion
The perception of the associated environmental atspaf the use of fossil fuel as the

world’s major source of energy, has led to the dedor alternative sources of energy
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supply. The attention of environmentalists has $eclion renewable alternative sources of
energy supply, such as solar, wind, water and bssm@ne of the major attractions of
these energy sources are their potentials for rahelurthermore, they have minimal
impact on the environment. For instance their wse&ept biomass do not release carbon

dioxide (a major greenhouse gas) into the atmospher

In addition, some of the associated environmemgdacts of the renewable alternative
energy sources can be minimized or eliminated wsiind practices and improved
technology. From the above discussions, one maglede that the future looks bright for
the use of the alternative sources, most espea@allfpssil fuel gets depleted resulting to

higher prices.

5.0 Summary

. Fossil fuels are currently the major source of warhergy supply. However, their
environmental impact and non renewable status édstd search for alternative
energy sources.

. From an environmental perspective, environmenglisid other stakeholders are
advocating for the further development and useotzfrswind, water and biomass as

alternative energy sources, because they are perasienvironment friendly.

6.0  Tutor Marked Assignment
Q) The current major sources of energy supplyeworld is

(2) Alternative energy sources are classified into _ and energy sources.

3) Energy obtainable from plant materials and ahwaste is called
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(4) Which of the following sources of energy relemshe highest amount of pollutant
into the atmosphere?
(a) biomass (b) water (c) fossil fuel (d)ape

(5) Which of the following factors influence the aumt of solar radiation received in
a particular area?
(a) topography (b) cloud cover (c) latitude & of the above

(6) One major common disadvantage of all the naaltarnative energy sources is
(a) not evenly distributed (b) limited in potexiti(c) may be depleted if not well

used (d) none of the above
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ANSWERS TO TUTOR MARKED ASSIGNMENTS

MODULE |

Unitl: Components of the Environment

(1) Hydrosphere, Lithosphere, Atmosphere and Biesph
(2) Biosphere

(3) Igneous, Sedimentary and Metamorphic

(4) (c) Troposphere

(5) (a) Mesosphere

(6) (d) Autotroph

Unit 2: Man-Environment Relationship
(1) Environmental Determinism

(2) Environmental Possibilism

(3) Climate

(4) (b) Germany and France

(5) (a) Ellen Semple

(6) (d) None of the above

Unit 3: Man and the Lithosphere

(1) On-site effect

(2) Construction

(3) (d) None of the above

(4) (c) Exploitation rights

(5) (d) Increase the rate of afforestation

(6) (c) Control grazing of grassland causes soisien
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Unit 4: Man and the Hydrosphere

(2) Water Pollution

(2) Point and non point sources

3) Landfill method

(4) (c) Ocean is the largest source of freshwater
(5) (d) It can lead to increase in evaporation

(6) (b) It can affect human health

Unit 5: Man and the Atmosphere
(2) Ozone depletion

(2) Pollutant

3) Global warming

4) Oxygen

(5) (d) All of the above

(6) (c) CFCs

MODULE 11
Unit 1: The Concept of Perception

(1) Perception

(2) Constancy

(3) Hearing, vision, touch, smelling and tasting
(4) Visual system

(5) (b) Touch

(6) (c) Gustatory calyculi
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Unit 2:Perceptual Process

(1) Distal

(2) Stimulus

(3) Attended Stimulus
(4) (b) Transduction
(5) (c) Neutral pattern

(6) (d) All of the above

Unit 3:Factors Affecting Perception

(1) Internal and external
(2) Absolute threshold
(3) External

(4) (b) Sensory limit

(5) (d) All of the above

(6) (c) Stimulus

Unit 4:The Objective and Perceived Environment

(1) Objective
(2) Appearance
(3) Veridical

(4) (b) Nlusory
(5) (a) Hue

(6) (d) All of the above
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Unit 5:Perception and Formation of Environmental Images

(1) Cognition

(2) Cognitive process

(3) Brain

(4) (d) All of the above

(5) (c) They are similar to the natural images

(6) (b) Perception and cognition

Module 1l
Unit 1:Cognitive Development

(1) Schemas

(2) Assimilation

(3) Sensorimotor

(4) (a) Formal operational
(5) (b) 2-6 years

(6) (c) Pre-operational

Unit 2:Environmental Perception and Decision Makirg

(1) Environmental perception
(2) Decision making

(3) Decision frame

(4) (d) None of the above

(5) (b) Action

(6) (a) Perception has little or no impact in thegess
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Unit 3:Perception and Environmental Resource Managment

(1) Resource

(2) Natural and Human

(3) Neutral stuff

(4) (c) Development

(5) (c) All resources are renewable

(6) (d) All of the above

Unit 4:Waste Perception and Management

(1) Resource out of place

(2) Space and time

(3) Dilute

(4) Reduce, reuse and recycle
(5) (d) None of the above

(6) (a) There is no production of leachate

Unit 5:Environment Perception and Renewable Altermtive Energy Sources

(1) Fossil fuel

(2) Renewable and non renewable
(3) Biomass

(4) (c) Fossil fuel

(5) (d) All of the above

(6) (a) Not evenly distributed
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