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1.0 INTRODUCTION

Now that you have gone through the courseideg you would have acquired a glot
wibat dhis Unit is about, how it links spec#fity to the course. This Unit will aid youo

begigreunderstanding and refresh your memory ecosystem concepts since you have
Rleput ecolog y in your ESM 112: Introductoricology class. Note that this Unit contai

gaosystem concepts that were not mentioned bitreated in details in ESM 112. Shall \
fimste a view of what you should learn in this Unds outline in the Unit objectives below.

20 OBJECTIVES

At the end of this Unit you should be able to:

» Define ecosystem

* Mention ten ecosystem concepts

» Differentiate the relevance of these ecosystentepts within an ecosystem.

» Explain the Gaia Hypothesis

3.0 ECOSYSTEM DEFINED

The ecosystem may be defined as a compositd biological community and physical
environment (Cunning ham, Cunningham & Saig@005). The total numbers of organisms
existing and interrelating within a specifiocation constitute the biological communityhis
community has been described as the biotiwirenment (Ahove, 2006). This includes
organisms and their products-secretions, wastds remains the physical environment weather
soil, water, minerals and so on.



The ecosystem may be simply descr ibed ascifap ecological units with specific locatic
bBadndaries. It deals with the study of hothese organisms or species interacts v
trehibelydrysical environment.

Fig 1.1: A concept map employed in expl ai ning the Ecosystem as a concept.
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Engr. & Smith (2002) defines the ecosystem @ specific in which interrelationships acc
between a community and the physical enviemm The community was also said to
gathering of all the interacting species of oiga within a specific location. Itis impanta for

you to understand clearly that the physicatvimnment influence the type of organisn
pfehnimals that may be found in an ecosystem.

You will notice in an ecosystem that thein@ite condition influences the plants, pla
mtiheegls in the soil and feed animals. Fertmore animals d isperse p lant seeds,
gemures the soil, and as wedlid the process of water evaporation whiah fluences the
ctimchigion of the ecosystem.
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Exercise1l.1

a. ldentify important parameters similar ihet definitions of Cunningham, Cunningham &
Saigo (2005), Engr. & Smith (2002) and Collingtiinary of Environmental Science.

b. Write out these similar ities
c. (i) Which of these three defin itions do yoefer?
(i) State your reason or reasons.

Collins Dictionary of Environmental Science 990) defines the ecosystem as any SYSTE
where interdependence and INTERACTION existstwben living ORGANISMS and their
immediate PHYSICAL, CHEMICAL and BIOLOGICAL envimnent.

3.1 ECOSYSTEM CONCEPTS

For you to fully understand the various fermof interdependence and interactions |
aowomg the var ious species or organisms nvithine ecosystem it is important to articul
sopwtant concepts. | want you to realizeatthsome ecological concepts have been d isdu
ldnits two and three of introductory Ecology ydust year course.

But the concepts that will be d iscussed inis thunit were not discussed in ESM 1:
Wihashaee that you refresh your knowledge on gsbsm in units  two to five.

The concepts that will be discussed in this urat a

* Producers

Consumers
 Decomposers
» Herbivores
e Carnivores
e Omnivores
* Symbiosis
e Parasitism
e Commensalism

¢ Mutualism
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3.1.6

3.1.7

Producers

The basic organisms in and ecosystem are thosaratsponsible for the production of

food at the base level. The organisms perfathis role through the process of
photosynthesis (and may hardly be through mdsgnthesis). These organisms are thi
referred to as PRODUCERS.

Consumers

Consumers are organisms that eat producersngy consumers) while organisms the
feed on primary consumers are referred & secondary consumers (Cunningham,
Cunningham & Saigo, 2005). The secondary sgorers are usually consumed by tF
tertiary consumers.

Decomposers

These organisms are responsible for the finaldol@an and recycling of tiny broken bits

of organic materials in ¢hecosystem. Cunning ham, Cunningham & Saigo0g) are
tife opinion that decomposers are the most impoot@anisms in the ecosystem after the
producers. This is because their actions makerients available to generations of
organisms thus preventing these nutrientsngoehidden as organic compounds of de
organisms and other forms of wastes. Can ymagine a world without the presen
decomposers?

Herbivores

These are organism whose mode of feeding adapted to vegetation only. The
gyseve including teeth and jaws of theseawigms or animals are fashioned to fe
plants.

Carnivores

These organisms are tagged carnivores becausédsmally eat the flesh of other living
organisms. Their mouth and digestive tracke amlesigned to tear, crush and dig
flesh of other organisms or animals.

Omnivores

These organisms mode of feeding are adaptibetto flesh and plants. Humans fall into
this class of mode of feed ing. Our teetle alesigned for an Omnivores d iet, w
aombination of cutting and crushing surfacdst are not adapted for herbivores or
carnivores mode of feeding.

Symbiosis

This is an intimate relationship between arga which involves body contact. Inth
relationhip either or both organisms gain in one wayr the other from the
relationship.



The organisms in this relationship are alwap$é different species. Symbiosis h
pessified into three groups.

1. Parasitism
2. Commensalism

3. Mutualism

3.1.8 Parasitism

This is a relationship in an ecosystem whevae organism is referred to as para
beemus@ itor on another organism, (Host) frorwhich it der ives nourishment. Seve
peledgitiships  usually involve two more hospedes with d ifferent phases in the paras
ifecle (Engr. & Smith, 2002).

For instance, some worm parasites adult hd#veir reproductive stage in a carnivore, e
host, while their early stage that reproducasexually is in another animal, intermedi
tiadtthe carnivore feed s on.

Another form of parasitic relationship deals haginimals that convey the parasites from one host

to the other. The organisms that carry thgmmasites are termed as vectors. So vyoll
healezed by now that the Female Anophelis Midtsg which conveys the malaria parasites frc
one human to another isa vector parasite.

When parasitism occurs on the surface of thest it is termed as Ectoparasitism. |If
widuns the host it is termed as Endoparssiti This implies that Ecto refers to Ou

viando refersto Inner.

Plants as well as animals can be parasetid interesting ly some humans. The histor
oblltur@ particular group of Africans says thaeyth mix milk with blood drawn from cows t
asri7eod. Is this not parasitism?

Anyway parasitism is a very common techniq@ survival in the ecosystem. Engr.
&008) make bold to say that if we were ¢woup all living things in the world, the
moukd fmrasitic than nguarasitic relationships. Do you think thisatsment could be true
Wbat extent do you agree or disagree?

3.1.9 Commensalism

Commensalism is a relationship in which amngaoism benefits while the other is not |
(kagr. & Smith, 2002).

The relationship between sharks and Remomas the Ocean is a very good and w
krample of commensalism remoras possesses sulgarshe top of their head s that they ¢
tsattach to the shark. Any time the shark $eddletaches itself and remora use the oppitytun
to pick bits of food that the shark drops aeoidlly. After feed ing, the remora reattachiself.

In this relationship the shark is unhurt.



It is important for you to realize that some érarelationship may evolve into commensalism.
This possibility is linkable to the little itm parasites inflict on their host while thbost
subhxal strategies. Thus, with the process oétthe host may suffer no harm.

3.1.10 Mutualism

Mutualism is derived from the word mutual plying benefits to parties involved in the
relationship.  Several mutualistic relationshigge Obligatory, where the species depend
anether for life s survival. But some of eth contrary is the case, however they
smumeessful when involved in a mutualistic relattops

An example of this is found in Acacia, &ory tree which gives nutrients in suc
guutiotemén A particular epes of ants feed on this which they mmbtefrom, other
aiynalsattbgk, from feed ing on the tree (Engr. Rith, 2002).

Exercise1.2

1. Without making reference to this subsectih3) make an outline in your note book on
all the ten concepts of the ecosystem discussed.

2. Which one of them do you consider most irtgrdrand why?

3. When humans rob Honeybees of their homey chickens of their eggs would you
describe this as parasitism?

I. Find the answer to this question from twelwdiv iduals six children (Less than 18 years,
3 boys and 3 girls) and six adults (18 and ab8veale and 3 female).

. Draw a table to indicate their respond®ing Yes of No on the basis of childr
Adult and gender.

3.2 GAIAHYPOTHESIS

The Gaia Concept named after Gaia Greek aegsldof the earth, was devised by
Baogsttist James Lovelock in 1979. The hyesith relates to the role of living organis
gnsuring a climatic balance on earth. Thepolyesis says that the earth is a sir
oogapliexn that has a self-regulating and self-omagipotential (Collins, 1990)

Living organisms always moderate their immedieenvironment, as much as they can, th
brings about an optimal environment for lifgith adequate oxygen and carbon-dioxide fo
animals and plants species respectively. Tkever al activities and relationship in t
evalydtenwith  scientific research has continuesd show the relevance of Loveloc
Mecdletigity of living organisms in the ecosysteitivthemselves (biotic factors) and non-liv ing
elements (abiotic factors) has continues to enstirat there is equilibr ium in the earth.



4.0 CONCLUSION

This first unit has been able to re enfortke concepts of the ecosystem as a |
Bystenandfnon-living things and their interact®The interactions and mode of feeding of living
organism is what has ensured the continual existefithe ecosystem.

The concept of the ecosystem was corroborated Wik Gaia hypothesis which suggests that the
biotic factors relates with one another ande #biotic factors to ensure equilibr ium of rc
binigtemplex earth.

50 SUM M ARY

The central focus of this Unit was to definthe term ecosystem, which the composi
bfolog ical community and the physical envirmnt. There are several concepts that
gngedefinition. This unit gave ten of such consgpermed ecosystem concepts These concepts
are:

Producers erbivores Mode of feeding in the
Consumers Carnivores ecosystem
Deco mposers Omnivores
All living things usually fall

in among of three.
Symbiosis
Parasitism Mode of Interaction in
Commensalism the ecosystem
Mutualism

The Gaia hypothesis buttress the ecosystermcepd which proposes that the livil
eosuremityy balance on earth (ecosystem) ag thteract with one another in the commun
aiith the physical environment. In additiomsaring the continual function of the several
biochemical cycles essential for life. Canuygerceive the beauty and organization of ol

beautiful blue planet? Have you ever read beard of any other planet with su
ditimkyuistnthg self-replenishing organization? nibne, then support the crusade of a sustaine
Earth. We have no other home, at least, in Hysipal.

6.0 TUTOR M ARKED ASSIGNM ENT

1. Mention two examples each of:

i. Herbivore



ii. Carnivore

iii. Omnivore

2. State two examples of (i) Endorparasite &yl Ecotoparasite and their host.
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1.0 INTRODUCTION

Human Population is a key component of thetic factors of the environment (recall
ESM 102, units, one and two). This therefademands adequate consideration and const
monitoring to ensure environmental sustainability.

Consider a car with people in excess of thecesp The common too much of everything is be
app lies here. Thus, the phenomenon of opepulation deserves adequate attention wi
especially in Sub-Saharan Africa whereovgrty and illiteracy has been the major tdac
brb@ss$ive human population. This statement iscedpetrue about Nigeria. Dont  you think so?

The human population was below a billion fthousands of years. The advent of scie
tewhnolog y during the mid-nineteenth centwryeated the opportunity for the one billion
population mark.

Interestingly, the secondthird and fourth billion were attained quitguickly. Today the
paplgdation is over 6 bilion and by 2050 ihas been pred icted to hit the 9 billi
fesius, Thonig you think? Can you fathom tfedors that may be responsible for th
despite



several natural and human induced disasteliseases and war claiming thousands of i
daily basis? | don t want to bore you.

Let us get to the business of what youl wdar n in this unit as outline below ithe
etyedives.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

Define the term human population

Mention three major factors influencing pagidn growth
Outline four effects of human population on tlevironment.

State three strategies for the control lmiman population especially in sub-Saharan
Africa

3.0 POPULATION: A CONCE PTUAL CLARI FICATION

Collins dictionary of environmental sciencays population is a group of individuals
usually of a single species that inhabit specific location at a particular per ic
Raobesson, Forbes & Holier 1990). Human popatatimay therefore be referred to astr
total number of people (irrespective of gamdrace, colour or ethnicity). That live:
within a sp ecific geographical location witldarspecified per iod. These groups of people
are boiend ed within geographical area or locatidt is the geographical area that defines
the peoples community or country. The conhcep time or specific period is also
relevant faar in defining the human population. Thusiman population is define
given with a time frame. The essence of thelativity if time is hinged or
dypaiatasn

Overpopulation may be defined as excessivendmu population in a given area, at
particular per iod or time, such that thetural resources are not able to supy
frapulation. At other times, the natural ariman made resources (social facilitie
nan longer support the population.

Exercise 2:1 Look up thefollowingwords in your Dictionary and Biology Text book

1. Population 2. Over-population.

Compare these definitions with what is @oatl in this unit with the view of mentiogin
similarities and differences with these definngo

Having done this, come up with your own imafions of population and over popiita.
Wexényou meet with your course mates comparel discuss on the various definitions
al@emMe up with.



Kindly ensure you carry out this exercise. Ok? Bdghall we proceed please?

These are other terms we need clarify this subesecfhese are
* Population growth

» Population explosion

» Population crash (Jones et al, 1990).

Populat ion Growth: - This is a pe manent growth in population size due to
Faktbuiatel eelative to death rate and /or immiigraover emigration. Maximum growth in human
population occurs during a period referred to adERAPHIC TRANSITION.

Exercise 2.2. What is Demographic Transtion? Does this question agitate your mind?
INail is my expectation and intention. So,uywmwed to consult any or some of th
fesbautdébeo meaning of this term or:

1. Geography or Environmental Dictionary.

2. Any text book on population /Demography

3. The Internet - You may wish to log on to wWBoggle. Org search machine

Having done this explains in your own wordise term Demographic Transition, an
outlines the stages involved.

Populat ion Exploson: This is a sudden and often unpred ictable speedy growth in
homaation.

Populat ion crash: - This phenomenon refers to a sudden and catastrophic reduction in
topulation size as a result of the inabilityf the geographic location to support |
populagkperience occurs when the pplation has ser iously out weighed the ¢agy capacity
tgfe natural environment that supplies the icbasequirement for food, water, space &
tormae oxygen or clean air.

3.1 HISTORY AND STATUSOF HUM AN POPULATION

The world is increasing by more than 76 Milliogople per year (Okebukola, 2002). The next 20
minutes you spend with this text, 3,500 babidkhwi born into this world. Can you imagine that
amount & new births? Perhaps you can fathom thaplyc imagery of the cries of the
paliley are ejected from their mother s womitloer wise. The world s average growth rage i
1.31%. China, India, Indonesia, Pakistan and MNagsecounts for more than 50% of the world s
increase in population interesting ly, the ppation of the developed world is about
ibiten that of developing wor Id is above 5 Hifii It is essential to point out that; the popata

of the world had remained relatively statt 300 million from ADT to 1, 000 AD. In -
wahicen the world s population reachikd billion in 1938. lIronically, it took onlyl00 years for
the



world population to hit 2 billion in 1930 In 4®&rs (1975) we had gotten to 4 billion why?
Exercise 2.3:

Based on your knowledge so far in this reey outline three factors that may be diyec
responsible for the world s population of 4 billiobetween 1930 and 1975.

The immediate past UN secretary General, Kofin@&n mentioned in 1999 at the UN session
population, that since the first population coafere 25 years ago, fertility in developing nations

has reduced from 5 to less than 3 kinds, famignping has increased from 30% to 60% further
more, child mortaty has gone from 140. Per 1,000 Iliverths to only 80, while

memttaifey has risen to 60, from 59 years, tard number of women who die in child bir
Al® reduced.

Wor Id s growth rate has declined from 2% 103% per year. He however lamented t
wiamgn cannot choose when to be pregnant. 8oy is it in your home or community
domen having a say on when to be pregnant?

Okebukola (2002) mentioned that population glowtate var y seriously among of t
fvontdneg ative among Eastern European countrigerphig h  growth rate  among some African
and Asian nations. Two thirds of the world s papioh is in 88 nations that exhibit growth rates
between 0.5 and 2% annually. Afghanistan, d\ag Blerkina Faso, Gaza Atrr ip. Malan
Migieria Somalia Uganda and Yemen are tes with fertility above 6.5 births pe
Woamin. God Niger ia was not found within thisctar

The lowest infant mortality rate is in Japaat 4 deaths per 1, 000 births. The highesins
Bamna at 169.5 infant déhs per 1,000 births .In about 71 nations atedritories in Africa,
eiaMiddle East and Latin America more than%40f the population is under 15. A little h
tiean 95% of the teenagers live in less -develo@ihns whose gover nment are yet to fulfill the
basic need of it s citizenry for sociainda infrastructural ser vices. It is worthgf
Afentian hdmt 13% of the watl population and 69% of the world s H/V &IDS case.
papulahen of the Afr ican continent is expectededach 1. 8 billion in 2050 from its current s&tu

of over 800 million.

3.2 EARTH SCARRYIN G CAPACITY

Akpan (2002) refereed to a study by FAO (in the lates 7@nd early 80s,) that only
Woiddl soils between 3.9 and 32.4  billion peopcould be fed, based on the level

agridultural

Meadows, Meadows & Randers (1992) had earpliedicted that we have alread y execu
twth carr ying capacity. Hence the earth chnmo longer sustain food production so
gre way to ecological catastrophe.

The Earth s carrying capacity may be definetha®ptimum population size that it can support
indefinitely within a specific set of environmentaind itions.



Biologist often illustrates carrying illustratewith capacity as the balance between ahtur
resources and the number of people. This nhbey simple organism _ water flea spec
Daphnia. The population of Dap hnia continues grow until a limiting factor an env
msigkance. This causes the population tow skbown unit the population fluctuates arourd
theoretical optimum size the population sizell then var y overtime depentig on the
\rdr@hkility of the environmental input.

Adopt ed from Jone et al 1990)

Social scientists relative to biologist as nsid ered above view human resources as
taiticad on the earth s carrying capacity, and acege social limits to  growth.

Akpan (200) however, outlined five limiting facsoto the earth s carr ying capacity. Physical and
chemical cond itions soils, water climate & Energy

 Technical and logistic difficulties
These relates to lack of infrastructure, plannialags and breed ing cycles

e Economic problem and Limitation these imcts debt crises, lack of investment -capital,
incentives, market mechanisms and prices.

» Ecological constraints and feed backs.

These issues here are ecological feed baekgification, desertification, pollution, eros and
several others.

» Social cultural and political restrictions

Issues such as peace, political stabilityd aagricultural policy trade policy and restions,
education, agricultural training and entrepreradwgkills are considered.

Can you imagine how many people the earth camisusr feed if we take cognizance of the five
factors outlined above? | n the words of AkpaP00R2) the scandal of faminesin African i$&o
result of agriculture approaching carrying capadttis mostly a consequence of massive policy
failures, corruption, ethnic conflicts, ignorarared incompetence of ruling elites

If we could manipulate these five factorsvdiably and quick ly too, we are sure thiie
eartiiing capacity is able to sustain more billiohgpeople, possible 20.

You will however realize that human resourcéhestentral issue. Human ability to:
* Preventwars with sold iers destroying harvesid potential lands

» Agree on free trade for agricultural products

« Distribute agricultural land to far mers



* Provide credit facilities to far mers
» Develop high yield seeds

* Adapt agricultural technology to the agtioratic and socio-cultural conditions of and
reg ions and use it carefully to avoid environraéptoblems.

3.3 FACTORSTHAT INFLUENCE POPULATION GROWTH

The population of the worldhas been influenced over the years by certtactors these
tamtording to Engr. & Smith (2002) include:

 Biological Factors

» Social Factors

« Political Factors
Biological Factors

Some countries that have hig h birth ratesd ahigh death rates, if the birth rates
dedght ride, then there will be populationplesion as it is in Afghanistan and Ethiop
MNegtiothis experience very hig h mortality gatamong children as a result of diseaséd an
malnutrition. Some other nations have highr thbi rates and low death rates and will wgrc
extremely rapid ly; this is currently witnessed iMexico and Syria. Here infant mortality rates a
moderately high. Japan and the United Kingdoneaemples of nations with low birthrates, and

death rates ratio is close tothe birth raféese countries and other developed econorhiage
low infant mortality rates and a steady populaggoowth. A cardinal factor that influenceseth
rate of human populations is the populatiah women who are actively procreating a
thember of children each woman will have dur inig ffer iod.

You must know these:

TOTAL FERTILITY RATE

This is the number of children born (dead oregliper woman in her lifetime.
REPLA CEMENT FERTILITY

Where the total fertility rate is 2.1, theéerrain replacement fertility applies. This ia
wihexorthe parents can be replaced by tlsddting. Here the population of the commun
issually stable over time.

« ZERO POPU LATION GROWTH

Where the population of birth is same as dehthterm applies.



« AGE DISTRIB UTION

This is the number of individuals in a particulage group

TABLE 2.1 Populat ion Characteristics of Selected Countries (2000)

Country Current Birth per Death Infant diatertiityy Rate of Time
Population| 1000 per Mortality Rate (childfjeratural needed to
(Millions) | Individu | 1000 rate (death| per woman| Increase Double
als Individ | per 1000 per life time] (annual |Rypulation
uals live births) (years)
World Russia 6,0 22081 9016 57016550 293p3| 14 (-0.63)] 51--- 740
Ger many 67.3145.2|1 9.0 10.( 10.0 4.06.06)0 1.61.7 1.3 1051) (¢ 546 462 178
Sweden 82.18.9 11.012{0 11.0 406.07pP 21184.02.6 Q@)1P1207969
Belgium United 10.2 59.8 9.011. 10.0 31.4 80.0 25283.30.150.40.6 624640 39
Kingdom Japan| 126.930.8[ 15.01%2 11.08.0 19.037.p 6.7/6114] 0.91.01.1| 36292835
Canada United | 275.6 30.1190 7.09j0 21.972.( 1.51.728.8
States China 1,2645 113 21.823.0 6.540.1 31.5114.0 .4.95 2
Zimba bwe 37.0 65.3 27.023]9 8.06.p 149.824)6 2.49 2.Y6
Argentina 24.81,002.1 45.143)0 589p 79.7 3.07
Turkey 99.6 64.1 33.2418B 44211
Uzbekistan 26.7 16.5 18.2 56
India Mexico | 5.0 11.1
Ethiopia
Afghanistan
Syria Togo

Source: Data from world Population data Sheet 2000, Population Reference Bureau,

Washington, D.C

SOCIAL FACTORS

There are several

social

factors that infbeenpopulation growth. These factors are

hig h



interrelated as they singly or combine tdluence population.

These factors

are schematically explained using the concept nmgpigichnique below

Social factors

Social Factors

Family Size

Level of
Education

Socio-cultural
practices

Women 15 19
yrs had 12% of
births in African

15 19yrs women
had 8% births in
Latin America

had 6% births in

‘ 15 19yrs women
Asia China

15 19yrs women
had 3% births in N.
America. same
applies in Europe

Religion ﬁcon

‘ Total fertility rate
is2.1

Total fertility rate ’
is 2.7

4‘ Africa 5.0
41 Asia 3.0
Latin America

4‘ 3.3

interretahop



‘ Political Factors ’

Are influenced by

‘ Immigration

Government policies
on population growth

Canada allows

‘ Canada pay bonus to couples reduction for each

on the birth of a child 300,000 immigrants

per year
E:hina policy :|

In 1947

’ ‘ U.S. gives tax

encourage for economic

‘ Population growth was |
growth

‘ Family Planning ’
bega n

. : 23 & 25 (rural) 25 &
@an «i Shao begaD Marriage begins @‘ 28yrs fOr(men)and
women respective

y

‘ One child per couple Penalty for bridge Loss of all outlined ’

\ benefits
CEconomic Penal@

| Housing Extra old age

*Wan Xi Shao Later (marriages), Longer (Intdésydetween births) & Fever (children)

Benefits

Cash bonuses for
their work  Speci

FIG: 2.2 Concept Map showing several Political Bexthat influence population growth



34 EFFECT OF POPULATION GROWTH ON ENVIRONM ENT

Human population increase is not without eféects on the environment. Some of the
effeets discussed by Ahove (2001). Engr. & itBm(2002) and Ahiadu & Ahove (200¢
antdinedebelow

Population growth will place more demands dme finite natural resources on earth anc
consequently the earth carr ying capacity. hdpe you recall our discussion in sectior2
ohitthi®o you?

The implication of this is that: there wilbe increase in the loss of forestland fore
purpstsectofal developments

» Desertification will be on the increase esplgcia developing nations that many not be able
to control it due to poverty and high level oitélacy.

* Pollution of air, water and land and wasteneration will be on the increase sir
mowgaste and pollution will be generated by largerydation. The propensity of management of
these problems is another challenge to environatists.

* There will be more demands for food, thus npessure on lands for agricultural purposes.
This will led to biodiversity loss

e There will be more demands for mineral resesi such as gold, sand, oil, coal

sevelfagrs. This will led to scarcity of theseesources which will affect their econormn
Vhlige.may br ing about increase in poverty oétions that may not be able to man
tesedrces either inthe raw state or finishedlpcbfor economic improvement.

Exercise2.3

Nigeria has many natural resources, agreed.the p ast forty years have we been :
toanage these resources, raw or finished ptpdas a means of moving our econo
frord  world to first world?

Form a groupwith your classmate and discuss on how we ¢aaximize these resource
iiew of our current population.

35 CONTROLLING POPULATION GROWTH FOR
ENVIRONM ENTAL SUSTAINABILITY

To sustain our environment which is our bealbfue planet we must check the growth
of the worlds population. This is more edsd in developing economies were
population growth has not been controlled sigaifitly. Strategies that may be employed
include among others the following:



Family a nd fertility control mechanism.

These involves making deliberate efforts imiting the number of children, celibacy, nii

chang es in body temperature, use of mechanécekbs and surg ical techniques to prevent egg-
sperm contact.

Others include chemicals that prevent maturatimn release of sperm or eggs or implemeoria

of the fetus. Examp le isthe use of pillsi@ptn and progesterone for females and gossypol
males).

Also, physical barriers such as IUD can be ugé&ilinningham, Cunningham & Saigo, 2005).

Sex Educati on: Adultsand adolescent should beexposed to sexuality education to reducethe
possibility of unwanted pregnancies, ignorance amthecessary worries.

Child Gender Influence:. Theeducation and use of techniquesto influence thegender of a
child s birth may be wuseful birth controlclie@ique, especially in subaharan Afr ica where
thesire for a particular sex sometime led s todafgmilies. These methods include:

1. Use of Ov ulation Period: the propensity far male childs conception is mating on the
14th day (fertile period) starting from thi'st day of menstruation cycle (Olagunju, 2J0
This may be based on the ability ofthe Y oohosome to fertilize the egg before the X
chromosome - which determines the girl child.

2. Useof Alkaline /acid based medium Olagunju (2000) mentioned that the use of acid

base spermicides creates favourable environfoenthe X chromosome- (girl) butthe use
of alkaline base medium is favourable for Y- chromosome (boy). A woman wr
dibiesex may employ the favourable medium.

L ocal technique: Accept with caution A woman in desiring a male child isrequired to takein
more salt to create an alkaline environment enldod y -s alt is sod ium Hydroxide whichis a
strong alkaline.

Women favourable for girl child are advise take in more unripe fruits -citrus
Reiduction of either is also advised in favoudesire sex.

Douching with salt water on sugar solution was @ioposed before mating.

3. Body Temperature: The Y - chromosomeisfavourableto low body temp eraturewhile
the X - chromosome is otherwise. It is iadd to have sex when climatic temperat
favours your desired gender. All other timé®dy temperature may be manipulated
peld -taking acold bath or having exerciskdep temperature up.

However, women that are romantic been thedriZor generate more temperature durin
romance thus have the propensity for a girl



4. Educati on Policy

A very good education policy will help toheck population growth. This is especiallyuetr
snplortant for the girl - child who may be forceohto early marriage. But with education twm8
be much more difficult.

5. Populati on Policy

The government has to play this role such t ththe populace will be enthusiastic
watlopénatingolicy. Child s example was artitgath in  Section 3.3 using a concept mapp ing
techniques to exgin the social factors. | do hope you rememlbis section very well? |
gtegegies are implemented any where in therld be sure that population growth will b
relatively checked.

4.0 CONCLUSION

How many humans will be in the world 5Cays from now? Can you guess? Will
paplgdation continue to grow in this manner I? so, then it wil be alarming. Mos
Hewsogmptmted that the world sopplation will stabilize sometimes this cegtur Then there
Bbout 8 - 10 billion peop le on earth.

The United Nations population Fund (UNFPA) tke World s leader in searching for fun
fopulation and reproductive health in over #@tions. UNFPA s activities has actively
controlled population increase especially in edleping nations. |f we dothe right thing waill
get the rig ht result.

5.0 SUMM ARY

Human population growth is a key factor ueficing the status of the worlds finite
environmental resources. The world s populatiovercame its slow growth as a result of
biolog ical, socio- cultural and political factdfsat emerged as a result of human quest for arbett

life. This has placed stress on the eartbasrying capacity. The driving force worldver
boman population today is on how to control papah for sustainable use of the earth s natural
resources. This unit has thus being able toyakethrough these d iscussions and you have been
able to carry out some useful exercises to tetferstand their unit better.

6.0 TUTOR M ARKED ASSIGNM ENT

1. Define the term Human Population in your omords.
2. State three basic factors that can influeneedmupopulation in your community.
3. Mention two each of the consequences and ralaneasures of population growth in Nigeria.
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1.0 INTRODUCTION

This third unit will consider yet another tali global environmental problem - deforestati
Annual World Wood Consumption is estimated.at Billion metric tons. This being more than
the combination of plastic and steel consuompti Little wonder that every second, forest rttvo
the size of a standard football (soccer) field being deforested globally. This gloami
pibtaine, is basically linkable to population explasiowor Id over, has ranked deforestation as a top
priority to environmentalist world over. Theropical forest alone is the home to m
thbion 18pecies of biodiversity. The defordésia of these forests may markthe beginn inthe
final destruction of humanity. | hope thwill not be the case. Our focus in thisitu
iestnction of forests especially the rain  fozeste.

20 OBJECTIVES
At the end of this unit, you should be able to:
» Define deforestation
» State four major causes of deforestation
* OQutline the consequences of deforestation
* Mention habits that you will inculcate to re@éuteforestation

3.0 DEFINITION OF DEFORESTATION

Deforestation has been described by manyntsie and environmentalists in var ying
manner.

* It isa total change from forest to agricutuurban areas, or desert.
* It isthelogging of forest zones even ifsitselective with rap id possibility for re growth.

* FAO describe it as forest loss with a rangké 9 million to 12.3 million ha per yea
Themplication of this is that about the area of faotball field is deforested every second abun
the globe (Cunning ham & cunning ham, 2002; cunihiogn, cunning hum & Saigo, 2005).

 Jones et al (1990) describesitasa permamdearing of forest land and converting it towno

forest uses. The World Resources Institutesidems deforestation as the most pressing la
use problem.

The exact coverage of d eforestation may Deifficult to estimate because of tt
remotes@sgalof areas from which forest is removedie tlack of written records fc
datbthstatiunteracting effect of afforestation.



EXERCISE 3.1
1. Identify one similar ity in the definitions stal above.
2. Mention any differences you notice in any twdefinitions stated earlier.

3. State three reasons for the difficulty in obitag a precise estimate on deforestation.

3.1 STATUSOF DEFORESTATION

The problem of d eforestation is as old &sman quest for settlement and impro\
bfealityrhef curent status of the world s deforested forestqude alar ming. This problem |
prorounced among less developed economic tmxie Ironically most of these fore
prechattsonsumed by the less developed societyld weer.

The values of deforestation are hig hlightedlow as articulated by Jones et al (1990),
Cunningham & Cunning ham (2002) and Cunninghamunn@hg ham & Saigo (2005).

e Worldwide we lost 9 - 12.3 million haf forest per year between 1990 and 2000
deforestation. This occurred mostly in trapicAfrica (5.3 million ha / yr.) and South
America (3.5 million ha/ yr.).

» Congo and Amazon River basins posses currbighest rates of deforestation in the world.
Congo currently loses about 4 million ha of fonest year.

 In 1997 forest fires on Borneo and Sumatmad made worse by serious drought led
theloss of 20,000 km?2 of forest. The fires werels®h to clear land for agr iculture and to hide
illegal logging.

e In 1999 31, 000 fires out break were spotteidh satellte in a single month in Bra:
rairforests.

» Remote sensing experts estimate that ab@ut million acres per year were being cut
burned in the Amazon basin alone.

* Interestingly, Brazil has the largest togdi forest in the world, ironically it hashe hig
hegtate of deforestation in the world.

* Indonesia and Malaysia combined is loosing aschriorest as Brazil in a year.

» Major tropical rain forests were lost in Iwpr Coast, Niger ia, Liber ia, Guinea and Ghané wit
a rate of deforestationseven times more than the world s averageneal, Sierre
Mastagascar and Cameroon are also faced with  sipritdolem.

* In North America - Haiti once had 80% forestation, currently ig mostly d estroyed an
theland lies barren and eroded.

 In Central America nearly 66% of the oldowth tropical forest has been deforested
the



last 30 years.

» Siberia, in Eastern Russian, is larger thAmazonian forest with 25% of the world s timbe
reserves. What an amazing benefits to this natibhe sad news however is thatthe zone ha:
been classified as the most destructive harwadrees world over.

EXERCISE 3.2 REFLECTION

1. Nations with poor education appears tovehaexperienced deforestation mostly. Think a
reflect on this based on the outlined facts above.

2. What other factors have you reflected on, thay be a possible linkage?

Can you link population growth, and level of pdy@ Reflect and identify others

3.2 CAUSESOF DEFORESTATION

Human population growth and poverty are prilpalinkages to the causes of
deforestation according to international agesicisuch as FAO and inter governmenta
bodies. Okebukola & Akpan (2004) discussed ihe major causes of
deforestation.

* Logging Commercial logging groups and indiatkicut down mature trees that have been
selected for their timber. They defend theirade by saying that this method
kmjgotiye ensures that the deforested trees wilturafly re grow.

In most cases, this is untrue due to thatune of rainforests and of logg ing prasdic
Peuge large areas of forest are destroyedorder to remee only a few logs. Th
hediyy ment used to penetrate the forests aneate roads causes extensive damage. °
tekled and soil iscompacted by heavy maatyne decreasing the forests propensity to veco
The felling of one selected tree as the calltears down with it climbers, vines, ephgtes
bawlas. A large hole is left in the canopy anthptete regeneration takes several years.

Removing a field tree from the forest causegen further destruction, especially when

carried out carelessly. It is believed that in m&aoyth East Asian countr ies between 45-74% of

trees remaining after logg ing have beesabstantially damaged or destroy (WWF). T
trecdes by heavy machiner y and the clear ingt behind by loggers are sites of extre
gdadturbance which beg in to erode in heawin.r This causes siltation of ethforests, rivers
atidams. The lives and life support systems dfjgmbus people are disrupted as is the habitat of
hundred of birds and animals.

Reflection: How will you fed if thisisyour native home

Little if any industr ial logging of tropical forésis sustainable. The International tropical Timbe



Organization (ITTO), the body set up chedke tinternational trade in tropical timber, urol
P88 that the amount of sustainable loggwgs on a world scale, negligible . Aside rmirc
fdgect effect, logging contributes significgntto deforestation through the building obads,

which are subsequently used by landless f@m® gain access to rainforest areas. Thes
displaced people then clear the forest by stgsdnd bur ning to grow enough food to keep them

and their families alive, a practice, whicls, called subsistence far mingMost of the
taniferesin the international market is exportedich countries. There, it is sold for huoed s
tmes the price that is paid to the indgen people whose forests has been plunde
imder is used in the construction of doorgjindow frames, crates, coffins, fur nitur
pheeted chopsticks, household utensils and dgresi

» Agriculture Shifti ng C ultiva tion. Shifted ultivators are words used for people who
have moved into deforested zones and begimll-scale operations. These are descri
Esd less peasants who have followed roade ialready damaged rainforest areas. Shif
cultivators are currently being blachefor 60% of tropical forest loss. Henceeyh are
tbarbed for more damages. The reason these lepeape referred to as shifted cultivatc
iwat most of them have been forced off their owamd. For example, in Guatemala, rain fore
land was cleared for coffee and sugar plantatidhs. indigenous people had their land taken
over by government and explorations. They abex shifted cultivators, moving into
rainforest areas of which they had no previonswledge in order to sustain themselves and
their families.

The basic factor pushing landless migrantto ithe forests is the inequitable distriboti of
agr icultural land. In Brazil, for instanceapproximately 42% of cultivated land is own
bplya 1% of the population. Land less peasamgke up 50% of Brazil s population. Tt
olilviously create a great gap between thehrand the poor. Once displaced, the eshift
cultivators move into forest areas, often withe ttrencouragement of their government. In Brazil,

the slogan Land without men for men withouinda was developed to help persuade the peop le
to move into the forests.

After atime, these farmers encounter the sanoblems as the cash crop farmers. The soil does
not retain its fertility for long. They areorted to move on, to shift again, going furthano
taenforest and destroying more and more of litviBusly the shifted cultivators have become the
agents for destruction but not the cause.ifteééh Cultivators do not move into pristir
arebsturdifed rainforests. They follow roads readorincipally for logging operations. Shifted
cultivators are often used by the timber ustdy as scapegoats. Yet logg ing roads léac
gatimated 90% of the destruction caused by tishsdad- bur n  farmers.

» Agriculture - Cash crops and Ca ttle Ranchi mgl istributed and logged rainforest
areas are being totally cleared to provide dlafor food crops, tree plantations or t
gadtting Most of this product is exported tach industrialized countries and in ma
cexes, are grown for export while the locpbpulace goes hungry. Too bad! Because
thedicate nature of rainforest soil and the desivamature of modern day agricultural system,
the productivity of cash crops grown on rainforssts declines rapidly after a few years.



EXERCISE 3.3

Make a list of three communities in Nigeria whd#re aforementioned exper ience is a reality.

Monoculture plantations - they produce only onecsgs of tree or one type of food - on
rainforest soil is an example of non-sustainaglécalture.

They are referred to as sta crops since the focus for their plantimg to make mone)
gltickittle concern about the environmental damtge they are causing.

Fuel-wood The United Nations Food and i&gture Organization (FAO) says that 1.5
billion of the 2 billion peop le worldwide who pend on fuel-wood for domestic use are over
cutting the forests. This problem is worst in driegions of the tropics.

Large Dams In India and South America hadd of thousands of hectares of forests
have been taken over by the building of rbgtectric dams. The popular idea is tl
fdams had to be built or otherwise theseionat would suffer an energy crisis. But,
stgdynt by the World Bank in Brazil has indicate that sc#int generating capacit
akistgly to satisfy the expected rise in demafad power over the medium term, t
aredgymae efficiently (WRM). The constructioof dams not only destroys the forest |
often uproots tens of thousand of peop lestrdying both their land and their cultu
Iheead of waterborne diseases has increaased ly. Downstream ecosystems are damag
by dams, which trap silt, holding back vdliga nutrients. Reduced silts lead to coas
erosion. The sheer weig ht of water in damss in Chile, Zimbabwe, and Greece
garthquakes. The irrigation and industrial jggts powered by dams lead to further
environmental damage. Irrigation leads to salomatf soils and industry leads to pollution.

Mining and Industry Mining and industr ial dedop ment lead to direct forest loss due to

the clear ing of land to establish projects. tizéa people are displaced. Roads are constiuct
through previously inaccessible land, openingp the rainforest. Severe water, air a
faoiition occurs from min ing and industry.

Coloni zation Schemes In the past governsmeand international aid agencies hold the
opinion that by encouraging colonization am@nsmigration schemes into rainforest aree
they could alleviate some of the poverty feltthy people of the financially poorer countries.
However, it has become increasingly obviolmattsuch schemes have failed, hurting ti
indigenous people and the environment. Theheme incorporates the relocation
nfilieap le into sparsely populated and forestedsarn Indonesia, the Transmigrasi program,
begun in 1974, is believed to be the priparcause of forest loss in Indonesi
daesthg an average annual loss of 200,00@tates. The resettled peop le suffered
peobdem as shifted cultivators . The soil mot fertile enough to be able to sustaiment
fary long. Even after such projects haveicifly ended the flow of shifted cultivators
continues as the area remains opened up. Wearld Bank estimates that for eve
oedettistd under the official transmigrationojpct, two or more unofficially move into eth
forest due to the drawing effect of the Programme



» Tourism The creation of national parks hasdaubtedly helped to protect rainforests. Yet,
as national parks are open to the publiourism is damaging some of these are

odtemal parks are advertised to touristsoteef adequate management plans have been
developed and implemented. Inadequate fund ieg allocated for preservation of fores
bpvernment departments. Governments see toudsman easy way to make money, at
therefore tourism is encouraged whilst stritianagement strategies and given far less
government support Ecotourism, or environmdntiendly tourism, is designed to touris
environment. Unfortunately, many organizatiotisat advertise themselves as eco-tourist

establishment are in fact exploiting

» Exploitation by Industr ialized Nations

» Poverty and Overpopulation

Excretes 3.4

Make a list of any of these causes applicable geNian situation?

» Exploitation by Industrialized Nations Wil nations have been consuming so much of
their own nature resources that they are Ioager sustaining their growth populati
aodsequently they are turning to the worlgpepulation is using 80% of the worlds
resources

Despit e that many nativee - people are claming their culture and rights, they face
gpffosition, as the government in their owounties have often adopted the same grc
syndrome as their Western neig hbors, witte temphasis on maximizing exports, reven
arploiting resources for short -term gain.  Tipeoblem is made worse by the low price for mos
Third World exports on the international nettkThis imbalance in trade will continue

peecountries poorer.

 Poverty and Overpopulation Poverty, whilendeniably responsible for much of the
damage to forest, and especially the rainforesss, to a large extent been brought about by the
activities to the rich industr ialized nationand the Third World elite s who seek
thmmafeevelopment have been perceived solutiovottd poverty, hard ly helps those whose
is most important the cause rather than thee ctor poverty. Fact and figures have blamed to
overpopulation for the cause of deforestationumforfunnetdly if is currently used by many
government andaid agencies as an excuse for inaction. ttapical countries, pressur
froman settlement comes about more from ineqeitalaind distr ibution than from population
pressure. In general most of the land is @vnby a small bu powerful elite which
deplackEs mers into rainforest areas. So lor@g these enlists maintain their grip
lasitiag, land  reform will be difficult to achieve.

Reflection: What isyour perception of the current land reformsbeing embarked upon by he
current president, Musa Ya Adua



Overpopulation is not a problem exclusive Third World Countries An individual in an
industr ialized countr y is likely to consumm the order of sixty times as much ofet
residdises as a person in a poor county.

3.3 Effectsof Deforestation

The forests future looks gloomy those thate still alive except for some expanses
Bnalzil Afr ica, are likely to die or be sesgr damaged within the coming 25 years.
dotiengtois check world population growth andntoml deforestation especially in the trop
thaye be only 20, 000 square miles of rairredo left on the globe by 2050, nothing
gak6ebukola & Akpan, 22004). Some of the effectdeforestation are hig hlighted below:

Airs&Land Pollution: In Brazil, half a million prospectors have engagedin thegoldrush
into the jungles, and ear exhuming more th@A tons of the metal each yearheif
Amitnexiaust into air:  mercur y used to extralet fjom the sand poisons r ivers and fish.

Eroson & flooding: Thus forest in steep areas, logging not only destroys the forest,
puickdlserodes open ground. During rainfall,il sts washed into the sea; habitants losestresoil
to till, and Ilife on the river inexorablychanged . Heavy salutation has cloge
rerROMESricirrigation  canals, and coastal bbes. (The reservoir that provides water to f
fhenama Canal s 50-mile waterway, for examplepislglfilling with topsoil. These are concern

that someday there may not be enough water totho&ers through the lochs).

Loss of Medicinal plantss Several valuable chemical compounds are naturally for med
the forests Alkaloids from the rosy per iwiekl a small plant that originated in Madagas
heween very effective in treating Hodgkin s diseasd childhood leukemia. Curare made from a
plant that growth only in the Amazon is used Imeat operations as a muscle relaxant. More than
225 rain forest plants from Costa Rica aloaee through to be the potential amice
bants. scientists  hold the view that solutime HIV/AIDS May very well lie somewher
mainthéorest. Unfortunately we are cutting thésests, potentially life-saving tropical plamsy
disappear forever.

» Loss of native people their lang uage & cultlieas concern shown intrusions for

the deep into the rain forest that scattered decimated the native settlers. More it
trjpeg of indigenous people are through te blose to extinction these colonists can
alitn diseases and homeland are being destroyfhe encroachment has led to repeat
violence and lives lost, mots notably amotige native rubber tapers who have fou
tbads and settlers since, they first appearedl) unfortunately they have been forest é&rad
of the tapers and workers alike have bedmweatened -and some murderedy
Rattiemwaers, and hired guns.

» Green house Effect Possibly the most copteous and destructive legacy of
deforestation is the contribution to the greenkeaefect. Deforestation releases more than a

e billion tons of carbon into the annuallyWhen trees are cleared, thearbon they
contadtl as some of the carbon in the under lyind; sa oxidized and released into the air. This



Exercise 3.5 Makealist of some diseasesthat you know have been end
through chemical or subst ancesextract ed fromtheforest. B esuret hey have
been prevented scient ifically.

release occurs rapidly if the trees are burnetislowly if they decay natural. The removal o th
these trees also consequently led to theease in Co2 in the air, since the numlmdr
teeevadCo2 in the air have been reduced bydsfo faction the importance of rain foresthe
global environment is immeasible. They are linked to weather and clamapatterns we
gtih t fully understand. Yet nearly everycem®l another acre is lost to logging
Rerhiags the greater irony in their destructiorthas since 1900, the average rainfall in thedtsre

has decreased by as much as 10 percentredifion is the cause; fewer trees men
vigitey into the air in vapor form, and sloess returns to the tree as rain someday ,S
kgfalihe of the America West, rain forest mdiw es only in legends and Tarzan mov
vt vigw about their prediction.

Exercise 3.6

Discuss an example of a forest, which once existed Nigeria. Are there any d iscer nable impacts
of the deforestation on the inhabitants of th@are

Controlling Defor estati on

If we don t quickly reduce deforestation of therld s remaining tropical forest we will lose one
of our most important defenses against predictgddbal war ming impact and bring about a mass
extinction of wildlife. We will also lose source$food, fuel, and new drugs that may cure AIDS
and some types of cancer, and numerous naaterials. To control deforestation some
environmentalist (Mille 1999) have made the follogyv suggestions:

1. There must be worldwide ban and enforcementimports of timber, wood products, beef o
other goods that directly or indir ectly destroy alegrade our forest.

2. Provide aid and debt relief for especially depelg economics ban commercial logg ing cattle
ranching and other negative uses of tropicalstdoet emphasize economically and ecolog ically
sustainable harvesting of rubber, nuts fruits)d other renewable resource that over timeigeov
twice the net income derived from logging aneéhthat from cattle ranching

1. Demarket at least 5% of the current world s tropical forest as reserves and
parkkemprotestistiainable development; participatingpital counties  world act or relief from
some of their debt (debt-for-nature swaps)

2. Rehabilitate degraded tropical forests and water sheds. Federal or central Gover nment should

3. Provide financial incentives to villagers and village organization for establishment of
fueMood tress and tree farms on abandoned and degratetiwith suitable soil

4. Phase out and halt funding for, dams tree and crop plantations, ranches, and
colonization



programs that threaten tropical forests.

5. Include indigenous tribal people women and pr ivate local conservation organization
in planing and execution of tropical forest plans.

6. Provide indigenous people with title to tropical forestland s that they and their

andigal s leevesustainable for centuries with tlendition that these lands cannot be used
unsustainable manner cannot be sold. The ndwdns government has done his
gidiggnous tribes compete control of twdhirds of the country s land area in t
basarorith the condition that they must never sie land.

7. Require an extensive environment impact assessment for any proposed development
projredropical forests and used internationally acedtandards for such

8. Banks and inter national lending agencies from lending money for environmentally
destructive projects.

9. Support effective family planning methods and strategies that solve poverty
probrensalkdigtr ibution of land.

35 HABIT THAT WILL CHECK DEFORESTATION

If you and | can inculcate the right habits vast number of area of forests v
conseved. Some of these habits are articulateshbel

» Make use of both sizes of your papers includitigese back of scratch papers.

 Buy books, greeting carts, news print aother paper print material made from reegc
reuse and recycle our paper products

» Use your awail rather than your surface mail. Storese uand transmit your informatio
In digital /electronic for m As much as possible avoprinting or use of pr inted materials.

Your can send greeting card via the Internet ratien buying cards.

e Purchase products made from good wood otrer certified sustainable harvest wood,
(Cunning ham Cunningham & Saigo, 2005)

e And if you build, conserve wood as mues possible. Use water board, particleboa
laminated beans or mother composites rather thaa of plywood and timber produced made
from old growth trees.

4.0 CONCLUSION

Deforestation is a sever global environmenpmbblem that has been driven by glol
population growth the pressureto clear lamd far ming, commercial ranching and uncontrolled
and selfish economic exploitation of forests.Consequently deforestation led to soil ems
alteration has climates through and hydrolalgicycle. The extensive extinction of selera



biodiversity species whose sur vival are dépeh on the forest is a ver y sensitive issumat
ggdintinue to e a treat to obtaining solutiotbo human health problems. The m
etfatbvefsideforestation are the difference tine oxygen and carbondiaoxide balance the

atmosphere, this speedup ALBEDO and greenhouset éfienes et al 1990).

50 SUM M ARY

Deforestation has been defined by many asthor various ways. In sum, it is the
clearing of virg in forestland for the purposof non-foest friendly activities. The status
therld forest is a g loomy picture 1990 ar®00 about 912.3 million ha of forest we
lase aif dhe size of a football field perecsend. This problem is quite pronounced ime
fesprial of the world. The problem of deforaetat is likable to logging. Agriculture poverty €l
wood crisis construction Dams, over populationining and industry, colonization schemes a
another emerging factor Teurism. The consequences of deforestation al®wiously see in
aur and land pollution, Erosion and floodingpss of Biodiversity, loss and extinctioof
patiles culture and language and the greenhofesz. ef

To control this problem several strategiesreweproposed which includ e mang other bar
timber imports that directly tropical forest, rese 5% of current tropical forest as protectedkpac

and few others. | mportantly some habits yamd in need to inculcate to reduce
peperehdfproducts made from trees were highligliteve inculcate these virtues less trees will

be cut because less demand and supply

Do you agree to this proposed idea? Why! nBb be a crusader for what vy
knowlduys #uisl where you are (you home or offic&hat s the way to save the life of trees.
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6.0 TUTOR MARKED ASSIGNM ENT
1. Explain four reasons of deforestation in Niger
2. State two obvious consequences of any of theealeasons

3. List four habits you prefer to exhibits aa means of controlling deforestation in
Nigeria.
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1.0 INTRODUCTION

Human pressure on the environment has ndy onresulted into deforestation as al
resulted onto biod iversity loss. This unihertefore seeks to explain the concept an
essence biodiversity and highlig ht its comsege. Biodiversity conservation strategies
are also enumerated. | want you to realitha this unit interact, so ensure Yy
drerthee outlined as you have do in the threeqes units.

2.00BJECTIVES
At the end of thisuni t, you should be able to:
» Explain the concept of biod iversity
» State the Concept of Biodiversity Loss
» Identify the reasons for biodiver sity loss
» State the consequences of biodiver sity loss
» Mention techniques for biod iversity conser wati

3.0 BIODIVERSITY:- Conceptual Background



The existences of varieties of living orgams is not for the fun of it. It is
life  spideriaties within each var iety existing for apecific purpose. This underscore
haee toclear understanding of the concept of Bardity.

Biod iversity many be simply defined as thetireriving organism, plants, animals fung
and microbes, that exist on our planet (IUCN990), It may also be refereed to the var iety
ofganisms which subsume their genetic constitanels the ecosystem where they may be found
Nzewi (1999) describes it as the wealth thie liv ing would, the var iety of life foln
fhemdanet which includes the millions of plantsl @nimals.

So you have three definitions attempted thecond and Nzewi the third. Ensure you
plitly them that you can recall them by heardtorleast express them in your won words ok?

Did it occur to you at the on set of thisnit that the term BIODIVERS ITY
BiMBR&AT Y@iversity stresses d ifferent kindsf life so we have different k inds of lifen

teath are influenced or varied in their locattbepend ing on the climatic condition. Biaasity
can be measured from three d ifferent angésl each is essential for the preservatain

treeth. Cunningham, Cunningham, & Saigo (2005) aldted them as:

* Genetic diversity

* Species diversity

» Ecological diversity

Genet ic diversity evaluates the var iety of different versions of a particular genes
imdhindual species. For instance, a particulgenes is responsible for colour among Nége
within this group you still have d ifferent shadg<olours:- i.e different shades of dark skin

Species diversit y gives us an idea of the numerical value of the different kinds of
vitaini srapecific communities or ecosystem.

Ecological Diversity:- measures the abundance and comp lexity of a biological ecosystem
thasnumber of niclse tropic levels and ecolog ical processest tivap energy, sustain foa
wrdbsecycle materials within the system.

| want you to realize that within this s@sc diversity, there is a difference betwe
gpboess (the sum of species in a communiéymd species evenness (the compara
aebumudimchial within  each species). Shalle consider this illustration together. Inrag
geosystems. A and B, each within 4 species andd¥idual plants.



. Ecosystem A
9 Species Al

12 Species A?

8 Species A3

-+

11 Species A1

. Ecosystem B
9 Species Al

12 Species A?

8 Species A3

=

11 Species A1

Figure 4:1: Two ecosyst emswit h samespecies richnessbut varied diversity.

Your will realize from the above d iagmmatic illustrations both ecosystems have the
same total (amount) of species (40) and theesamies of species or richness (4). Now imagine
you were walk ing through these two ecosystemsaftee the other, you will have the impression
that ecosystem A is much more diverse asreault of your tendency encountering
yeetiyrcompared with ecosystem B.



Exercise4.1

1. From figure 4.1, identify the name andtat number of the species that dominate
ecosystems B.

2a. Calculate the difference between thehdsy lowest population of the four species i
each ecosystem.

2b. Which ecosystem has a hig her range or difiez?
Note:- the closer the range the more diversestiosystem.

3.1 RELEVANCE OF BIODIVERSITY
The basic need of human today aside from watexygen Diversity in p lants
and animals in the ecosystem ensure a sourc®od to humans. Apart from feeding us,

plants Provide oxygen.

* Medicines Good food does not exclude arg/dnom so many of the drugs and medic
used today are from plant for examp le morphime oyed in the relieve ser ver pains (cancer
patients) is derived from plant (opium poppgnd quinine used for treating malar ia
iz plant. It is estimated that moréham 25% of all medicines available today
ttorivedtropical plants (Peyton. et al. 1995)The value of this natural source
med@ises aisd maintaining arich diversity ofedps will enhance our chances of finding the
critically needed medicines to cure existing pew diseases (Eguabor, 1999)

* Energy

Biod iversity is of importance to humans #hat plants are a source of energy. Wosd
apliwerimately 1.5 billion people across all cudirto fulfill 90% of their fuel needs.

If properly managed, wood may serve asrenewable source of energy. However, wot
supplies cannot be replenished fast enough td thhegrowing energy demands.

There are other source of wood which are-pioglucts of industrial processes and
cegeedyl and treated as east. Theses inckaledust, rich husks, corn coboconut and
karnel shells. These are alternative sources afjgribat have not been fully har nessed.

* Wood for Building

Another sig nificant use of the worlds bislisity is in the form of wood. Producter f
construction and building. Although the indisoinate use of timber for wood leads to

deforestation the importance of wood as oofe the mater ials for build ing houses can
basily & quickly ig nored.



The processing and use of wood in build idgso provides trade and a Sources
meosne people. The way out of this dilemma ts control logging encourage planting

thedeand research into alternative uses of woobuitding.

e Tourism and Revenue

In many countries a significant portion of theristigenerate revenue is directly related to the
Biod iversity of that country. Tourists visit a paular area to view wildlife and actual systdm.
Nigeria the Yankari Game Reserve in Bauchi Siat®urist traction is well k nown. In some
countries such as Kenya. Botswana tourist industcgntral wild life reserves. These
tourist.Industries also provid e emp loyment fardloresident s who serve as guides and do other

jobs.

» Aest heticand Conservation of Species Téeat has been overlooked but these variety of
plants and animals add to the aesthetiof our surrounding. For this reason pec
trewedand of kilometers to view these variety plants and animals irrespective
fmancial Perhaps the most important readon biodiversity conservation is to preve
thdinction of these plants and animals. Maplants and animals are already endange
ektinct. In Nigeria these include lion, leopardhales, Dama gazelle, ostrich (Lawal, 1994)

Exercise4.2 Project.

1. Find out within your community the relevanad biod iversity from the following groups
of indiv iduals.

a. Basic school Pupils

=4

Secondary school students
c. Tertiary students

d. Non_ schooling populace

Interview five randomly selected individualsorh each group ask them to mention or
foost important relevance of biodiversity. hiyaof the relevance towhat you have learmte @
score of 5 and lower score depending on theel leof correctness. Find the average for eachgyrou
and also the total average for all the fogroups. Hig hest possible score for any upr

[@0irgs.
1. Based on vyour result asses for pass (20-4®) fail for less than 10.

Now conclude, what will likely be the atiite of citizens towards biodiversity in viewf
gasiessment on the knowledge on relevance of iveisity



3.2 BIODIVERSITY LOSS: Clarification of Concepts

Biod iversity loss implies the extortion orarity of biological diversity _ plants ar
Wihemlsa particular species has been extirmt has been classified or enlisted into the gsoupf
rare organisms them the termodiiversity loss is applicable. This impliethat the specie:

hasn lost or close to been lost.

It is important to outline the level of rayi of species relative to extinction whicls the
legehesiTherefore lossor biod iversity loss becomes a relative termto what extent is th
lmfdbhe species this question makes the parsel lef rarity important in this units. So nobeat
there are two issues about biodiversity logsrst is the lost (extinction) of biodivéys
sagondly is process of being lost (rarity) whéoiist in stages.

Now let us clarify these concept and outline ttegmronologically in the descending order of
being lost

» Extincti on:- This is when a species cannot faind of species cannot be found, of located
within the ecosystem. The species is said to hasapgdeared

» Endangered species:- These are species thath@avaighest probability of being extinct
if current unfavorable activities against thentlair environment is not checked

* Vulnerable species:- These species haven bgeriously exploited and /or have been
forced to a habitat or inhabits a seriously umiftig environment. These species because they
are unlikely to adapt to this environment dr the ploitation trend is not checke
gifdlduate to the endangered rarity.

 Threatened species:- These species areatémred as a result of their small number
usually within the local setting. It is Wmever possible forspecies to graduate out
thety categories or difficult for classifiGan into any of the three rarity classestlioes
earlier so, they could be said to be @ut-danger or indeter minate species (Jones akl
493b¢ case may be.

* Out-of danger species:- These are at onee dr the other categorized into any of the
three rarity groups (Endangered, Vulnerable oratemed) but have favourable responded to
conservation strategies and tharity of their survival is no longer in gge. This does
moply that they cannot retrogress into rarity biman negative attitude to and environmental
degradation on the species habitat resuscitates.

* Indetermi ne species:- These are speciesdhaiithin the three rarity groups but due
to inadequate infor mation is difficult to providppropriate classification

* More on Extinction Jones et al (1990) rnmntthat of all known extinction that have
occurred from 1600AD,75% of the mammal an®%6 of Avian extinction are as
FegnRAN ofctivities. Human is the primary cause,loveéd by habitat destruction.



3.3 CONSEQUEN CESOF BIODIVERSITY LOSS

Biodiversity loss has various consequences lile@ and support for existence in the pla
Thesequences of rapid world population growtiith its attendance effect of modern-

agriculture and industrial technology conveyeo painful message to man. If such actior
continue unabated, the worlds natural enwremt would soon be consummate leaving o
man-made. Technologybased environment The few plant and ahimpecies most oftel
gemand by human those that face the problenexiinction. The imp lication of their loss may

be far-reaching since without food. It may also ameemoving predators which keep other pests
and diseases in check.

Biod iversity loss will obviously lead to the digpearance of wild lie. Increasing cutting down of
forests (deforestation) is bad in itself, buwmtost importantly implies a loss of many valea

Epeties and animals. This is also wusuallyloed by a loss of edible and medicir
Pligerda [for instance, we have lost most ofir indigenous species and vegetable bec

toald  only thrive in the forests that have bednuatouched.

Another effect of Biodiversity loss is the gsth le spin-off effect thatmight make it
fopossibteation to sustain  her socoKural her itage. A nation s Biod iversity i@ stock of

poteatinlal resources for meeting the essengalneaments for self survival with respect to food,
water, shelter and protection from inimical faceor organisms.

Extinction of species lead to the promotion anpleshelence on one types of species (Genetically
unifor m). Large scale mono-crop plantationaften grow from  asingle parent stock. Leavi
the entire crop at risk to rapid attack by digsapest and nclement weather. For example, ein th
1970s a virus attacked large swaths of gt uniform rice crops in south East Asia
threatening food security in the highly papgad region. Several thousand varieties of v
vicge sScreened for resistance to the d iseasd fortunately a saviour wagound in a
sppepgees of weellke rice from India. If all the farmlandn India had also succumbe
gendieally uniform rice as the rest of $ouEast Asia, the resultant effect on foedcur
igould be better imagined then exper ienced (Nz£989).

34 REASONSFOR BIODIVERSITY LOSS

Biod iversity loss is basically traceable tbuman influence. Some of these factors -
l@adiveosity loss are:

Table4.1 Endangered and Threatened species, world wide
Mammals 2,133



Birds 2,123

Reptiles 454

Amphibians 231

Fish

1,159

Insects and other invertebrates 3,374
Total fauna 9,474

Plant (Floura) 7,022

Fauna- Animals
Source: Cunningham et al (2005)

Over-Exploitation: this is the excessve exploitation of plant and animals species for
foedjcine or other industrial uses. The irom§ the exp erience id that those plant d :
spaa@s which support life are owploited even to the point of extinction. eThones that
ae2d survive and 29 fast disappearing econoraitt gpecies in Niger ia to include the traditional
food wrapper (Thaumtcoccus danielle), the aditional spices such as piper guneenois a
Paricia bicolar, and the medicinal Irvingia gabosis

Dest ruction of Ha bitat:- The problem of population growth leads to competing land
ggr iculture demand for food, fiber and woquoducts, large number of trees are (fel
fmtablishment and infrastructural development.

Deforestation: This problem has led to other environmental problems such as
desalgfatadonsoil erosion, declining soil feyti and loss of agricultural land, floodingnd

siltation of water bodies. These are the seguences of the loss of our tropical raegb
thBwence water flow, protect watershed, retgl climate, produce oxygen and harbour our

genetic sources of biodiversity. Nest (1991) meamdthat near ly 40% of Niger ia was or ig inally
clad with Tropical Deciduous forest while themaining (Northern parts) were tropical

woodland . Sahel and Savannah did not exist a ogeago. Today, only 10% of the rainforests is
left in reser ves and inaccessible hig hlandyréise of the orig inal rainforest having being reeid
to patchwork.

Genet ic Erosions. Thisisusually dueto reduction in genetic diversity asaresultsof  individuals

or population less Genetic erosion also e dwatption of improved varieties or abandonment
for other crops resulting in loss of lan@ces and primitive e.g. in the wake of Brod
agr iculture, cultivators. Local bean vatige are no longer cultivated to any apiee
©doatic erosion could also be due to abameoh of traditional agro-ecosystems by the
indigenous population, socio- economic and caltand lack of scientific interest in  wild edible
plants.

Introduced species.- Human sometimes intention or unsuspiciously allows the growth of



exotic plants, which compete with and destrthe native plants. For example, nipa palm
introduced in the coastal areas has natuchliamd is speeding at a very rapid rate acpg
thangroves. According to Petters (1993) theaniis moving with such rapidity that unle
fieesence is documented and checked as eewmlogical hazard, just like the wal
hygeirthmay loss all its mangrove vegetation witihe next decade.

Changes in farming system:- The tradition farming system involved mixed cropping
which is an approximation of natural planbmminutes. With increased agricultural researc
monocropping is emphasize. The negative effett modern agriculture and biodiversity
conservation run through the entire ecosystentdeélarates soil improvement such that with the

nutrient composition of the soil change, plgpecies which exert heavy demand on the sofl &
destroyed.

Polluti on: When we pollute rivers, lakes and oceans, we are causing tremendous har
phistinctive species, ecosystem and habitats itHaence the productively &benefits provided by
ecosystems. If the types of species in aegosystem changes, the ecosystem ability
pbBotion, maintain soil fertility and microolates, cleanse water and provide other Wédua
service is altered. It takes time to adjust.

Urbanizati on: The earlier we realize this the better for humanity. Do you agree? Our
mddetnies and the city jointly generate giar volumes of waste in form of paper be
ptagamers broken glass and other physieald non-biodegradable wastes which &
deoglgd into water wage oil spillage from oipelines, industry, boat and automobile engmeer
normally form a thin film on the surface danthus act to prevent oxyge from the
tenogissaking and circulating freely for use dpumts and animals whose lives depend on it.

Biodiversity Conservation

Biod iversity conservation involves a wide ojpem of activities and behaviours including
protection of p lants and animals species mfroreckless exploitation sustaining for
phttudtidamage to the soil, maintaining or evensing the level of cleanliness and the aesthetics

of the environment.

3.5 BIODIVERSITY CONSERVATION PRACTICES

 Environment Education: The key factor any successful conser vation practice is
environment education. The individual und erdtawhat why and whose interest it serve
Some of the most popular approaches in Nigare the mass media and environmer
projects. Posters are sometimes displayed tictdegome aspects of the general abuse on:
environment. Newspapers. Newsletters, magazne Booklets are published which give
more detail on environment problems and theirecar

* Youth Programmes:- The rationale beingt tlay far-reaching, permanent and



meaningful progress can only be made if tlyputh of the country are proper
thivkmigie gelation the exists between sustaimasieurces and human survival.

Animashaun is (1995) id ea is that the stheavironment activities by step gradation from
fmest year in school through the last, of vieonment problem and practical ways of préewven
and solving them. The potency of the stratedmat thildren are more receptive to new experience
than adults and these would grow with them ag thature.

« Farming Practices:- Mixed farming systerm predominant in the forest zone and is
characterized by root crop dominance with ealr p laying secondary roles
bultigatidhern  Niger ia, the creep ing ground pumpkin, small vegetables, yams
rastls with the climbing stems trained onlepp occasional stands of maize &
edsiealiater, are all grown together as a mixeding system.

* Religious / Totemic Practices:-. Totems erefto animal or plant species and
occasionally other things, which are held incsple regard by a particular group of peop le i
a society. In Nigeria, many communities praEct this and it help s to conser
Biadivestdpce, in Idemili, North andowh LGA of Anambr a State, the python usta
frvered and worshipped, and anybody who skii must perform an elaborate burial
ceremony for it. Presently when most ind ggenof the area are Christians and
iwaghip the p ythons they do not see the needitbit since p ythons in that area are har mless.
Python are thus abundant in the area. Otbemmunities have their own symbols a
those comminutes the revered species thr ive (Nx899).

» Use and Reuse The Forest: Several forests Haaen over-exp loited yet under utilized
what a paradox rather exploiting the foreshould use the forest by extracting
harvestidgce such as fruits. Nuts, Oils, Baib Essences medicinal p lants and o
peddeadts. Forest extraction makes sense, beciausarn provide a life will keep people living
and working and it conserves the forest.

* Reclaim & Reuse Deforested Zones: We caglaim and reuse the already
deforested and degrade zone. In the Amazon nefgio instance, there is plenty of degraded
land to go around the Indians and otherivest In the late 1960 s the government
Braied huge subsidies to encourage big iokestto transfor m the forest into pastur
Mais accomplished but was degradafter six years. When it was clear that haige
thistaigdand owners left and the result is expasfsabandoned pastureland wither ing away.

 Waste Recycling: Industries should be made set up waste processing and effluent
plants to help recycle wastes, instead ohdsg unthread wastes into bodies of wze
dump sites to constitute health hazards to millioingeople.

* Industrial Replacement/ Modification: Industs that use hazardous gases should
be replaced with those that use environniénéadly gases. For instance in Europe
America and Japan industries have begun atlycorep lacerant of that noxious CFC
iwttirochloroflorocarbons HCFCs which break down more Igasand causes 95 perce
less



damage to the Ozone layer other companieslsoe going for the HFCs hydrofluorocarbon
which eliminate the problem CFCs (Osifo Whiskey et al(0}99

* Rural Development

Government should address socio-economic pmoble the poverty-stricken rural areas il
the country by setting up industries that showlsorb people who depend solely on the land
for their livelihood. This is one of the mo efficient options to reduce biodiversi
Igether kind of investment/development is plpng Kerosene stove and gas cookers
rural women in order to discourage them from ngsifuel wood in their cookers. By so doing
the caservation message will get through to theopte. For instance to tell po
famtigs to conserve trees in their backyafdr waster of efforts. Without providin
thigimalternatives which are kerosene stoves gakeroo

* International Co-Operation

As part of the agenda for global action protect the environment governments of
wdiddria inclusive, are urged to ratify, strdren and fulfill their obligations under triest
ggcithe UN climate convention, the BiodiversitConvention and the kyoto protocol. The
Climate change convention se t legally bindingrgets and tim&ble for parties to the
Natteds Framework Convention on climate chan@eUFCCC) for the control of emissic
gases and also set targets emission redugbimposed emission trading among nations t ji
implementation of activities and voluntary assumpif commitments

3.6 NIGERIA CON SERVATION FOUNDA TION (NCF) EFFORTS

The Nigerian Conservation Foundation (NCF) hwithe co-operation of Federal Environment
protection Agency ( FEPA) and of relevanhternational bodies are help ing to prot
tainforest and species of other ecosystem. THifgrt include policy interventions, conseroati
action and environment education backed by sti@tegareness campaigns.

NCF SBiodiversity Conservat ion Effortsare outlined below:

1. Okomu Eildlife sanctuary founded in 1988 a 122 sq km of tropical rainfore

locatedavithin  Okomu Forest Reserve. Managed by ES8tate Government. This is a hor
gndang ered white-throated monkeys African dorelephant and to trees of economic
importance.

2. Gashaka Gumpti National Park in Northi&as part of Nigeria. The park harboours
some of the rarest primate species in Africa: RB@sank eys. Brown-beaked scrub robin
butterflies and chimpanzees a survey indicak® new plant B Cola caricefolia and
Octosknema borealis added to Nigeria flora. Tlogept is jointly executed by NCF/WEF
UNK/National Park Service.

3. Cross River National park at lkom whigh home to the pristine rainforest of south



eastern Nigeria. It holds about 20% of therld total known species of butterflie
Lowland gorillas, drill monkeys, the bare-headedck fowl, Banner man s weaver and the
while -throated barbler are found. It alsarbdours the  Cactus spectabilis which is
Nigeria s national p lant.

4. Stubbs Creek Forest Reserve project whiels within Global 200  Ecoregions prior ity
list recently published by WWF for nature. eThGlobal habitat. It is the onl
figedficdaft in the south-eastern coastal sared Nigeria. It is strategically important
because it acts as a natural buffer betwdbe coast and the main land. It a
oreoke erosion and provid es breeding grouridr aquatic fauna. The project has
integrated conservation and rural develop mengnammes for the sustainable utilization
of 300 sq km of mangrove and rainforestemes in the south eastern coastal are
bligeria.

5. Hadejia- Nguru Wetland s Project is locatethmnorth-eastern region of Nigeria. It is
the site of a vast wetland that is flooded seakypby the Hadejia-Jama are
Komadougou-Yobe rivers. The site is a winteringugrd for thousand of migrant
palearctic birds, thisis a major spectacle Whaittracts bird watchers to site between the
months of October and March every year.

4.0 CONCL USION

The concept of biodiversity loss stems fraime relevance of biodiversity conservation tc
human survival and comfort including otherganism. Species diver sity world wide is
estimated between 3 million with only about 1.4 millon hawn been named b
tHotenfiger ian  biodiversity structure ind icatabout 4/b/4 plant species, 742 mammals,
83fan and 200 fresh water fishes. As environtakst we should abide by these code
thdoss of our beautiful diversities of p laatel animals:

.respect all liv ing things, for each is a kinkhe chain that supports life on earth
» take from nature only what can be replacedsospecies will disappear,

* . Not buy products of endangered animals, ppambrest;

» . Keep my neighborhood clean and will resplketénvironment wherever

» call attention to cases of pollution and anyheo abuse of nature ;

* not pollute the air, water or soil;

» . Support organized groups and officials defegdiature

* . Not waste fuel or energy supply;

» setan examp le of good conservation conduttshow o others why it is important for
ever yone to do so;



* . Rejoice in the beauty and wonder of natur¢haldays of my life.

If you and | can keepto this ten commandments and teach other ,samg& biodiversity
pitsdpged and the tide against their losdl we over | tell you the truth, life wilbe
bstteeteand on our big beautiful blue planet. efhever you can the proudly say life
ficbodn the mist of conserved biodiversity eigity and perhaps in the mist of electronics)(LG

5.0 SUMM ARY

Simply stated biodiver sity is the extent &¥ing resources in an area. There areicath
ecological and economic reasons for preservolg biodiversity. Human activities is theeyk
problem in biodiversity loss due to exploitatiamdeenvironmental degradation the consequences

of our actions are visib le with the redonti and extinction of several plants and abém
tfontteue to abuse these organism in the end hikmd is the loser. The reservation, education,
enforcement of conservation of conservationvs|a favourable habits to biodiversity habits
biodiversity and few others help a great deal.

6.0 TUTOR M ARKED ASSIGNM ENT
1 Explain the concept of biod iversity
2. State the Concept of Biodiversity Loss
3. ldentify three reasons why you will prefemtork against biodiversity loss

4. State four consequences of biodiversity logsigeria
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1.0 INTRODUCTION

Several parts of the world where human poputagimwth has witnessed desperate individuals.
Who over graze animals on the vegetationee3r are also cut down for energy genera
Gombination of these consequences combinech wiind erosion makes the soil to loss it
fertility. Thus, the potential of theland to sustain vegetation further deprecia
Bwsetdidatiod throughout the world but more cominddorth Africa and parts of Asia.

Desertification indicators, causes, consequencaggantrol techniques are among areas we shall
discuss in this unit. By the time you end thg,uou would have developed favourable attitude
that will combat this problem based on the knog&eglou would have acquired.

2.0 OBJECTIVES
At the end of this unit you should be able to:

» Explain simply how desertification occurs



* Mention major indicators of desertification
» List the causes of desertification
» State the consequences of desertification

* Analyze techniques to control desertification.

3.0 UNDERSTAND ING DESERT IFICAT ION AND DESERT

Akpan (1999) described desertification as theadgal extension of the deserts into aree
there where no deserts. A desert is a large akebarren land that is waterless and treeless
and often sand-covered. Deserts lie within the 160 300 parallels of latitude north and thoof
the equator. They lie in the trade wind tbein the western parts of the countries rel
Whatls are offshore. They are bathed by cadrrents, which produce a desiccating efi
gat moisture is not easily cond ensed into préatpn. This results in dr yness or aridity.

Deserts are ecosystems that experiences en atferage less than 25 centimeters (1
inches) of precipitation per year. The absenceaiéwis usually the influence factor that an area
will become a desert (Enger & Smith, 2005). e Per iod and how precipitation occurs varies in
different deserts. While some experience pigtion usually as snow or rain but sol
caimes in the form of thunder showers at inqudent intervals. The rate of evaporation is high
deserts, but plants and flowers usually triveidgrthe moisture duration.

All deserts are not necessarily all yeamund hot, dry and devoid of life. Manyear
contrary to this. Aside from the Sahara desateserts of the South Western United St
biexico that are hot most of the year. Othessch as North Western United States and
Bebérts in central Asia have been reported toyveseriously, cold in winter and a toleel
sooimer.

Reflection: Imagine you have to take a field tr ip to each of these categories of
grerifent/ it are the most essential thigygs will need for a three days survival pt
wdttinecosystem.

Many people have assumedthat few species in deserts. There are many sp ecies |
they are usually in numbers as individuals. iby organism in deserts have developed adaptive
features for survival.

Areola et al (1991) reported that the bare rockases are heated by the d irect sunrays the sun
during the day, and because of the rapid rad iatanght, the rocks cool quickly. Thus the rapid
expansion and contraction of the rocks causethé¥ig h diurnal range of temperature, leads to
extensive mechanical weather ing. In additiorhts, tchemical weathering is fair ly active, partly
because of the presence of small quantittds water in the air. The weathered mate
mupjedted to  wind and water erosion. It shoudd noted that running water is an important agent
of desert denudation. This is because althouilpe rainfall is extremely low in dese
aressityitwhen it does occur leads to extensiveudation.



TYPES OF DESERTS

(a). Rocky Desert

They are usually called hamada desert. It stmsif large stretches of bare rocks clear sand
dust by the wind. Examp les are found in the Satlesart e. g. the Hamada el Homra in Libya

(b). Stony Desert

They are referred to as reg or serir desdtt. comprises of extensive sheets of angt
pebldesvels that the winds are not able to bldw d&xamp les are found in Egypt and Libya.

(c). Sandy Desert

This is also known aserg or Koum desert. It is typified by a aseof sand which
phpuisr ithea of desert scenery. Examples are fouhibya and Turkestan.

(d). Bad Lands

In badlands, the hills are badly eroded bgcasional rain storms into gullies are rasin
Examples are found in South Dakota and ArizortaénU.S. A.

(e). Mountain Deserts

These are found on highlands such as plateand mountain rang es. Erosion has d isse
glesert highlands into harsh, serrated outlirefs chaotic peaks and cragg y ranges. Exam
tre Ahaggar Mountains and the Tibesti MountaingdéeSahara Desert (Akpan 1999).

3.1 DESERTIFICATION INDICATORS

e Kola-Olusanya (1999) outline the three madimdicators of desertification: Physical,
Biological (vegetation and animal) and Soedhomic. Expect deserts renchrochement
where these exist:

» Decrease in soil depth

» Decrease in soil organic matter

» Decrease in soil fertility

» Soil crust formation/compaction

» Appearnce/increase in frequency/sever ity atidandstorms/dune formation and movement

e Salin ization/alkanization



* Decline in quality/quantity of ground water

» Decline in quality/quantity of surface water

» Increase seasonally of spring and small streams

» Alteration in relative reflectance of landiiatlo changeO.
» Biological indicators of desertification: Vegtta

» Decrease in cover

» Decrease in above-ground biomass

* Decrease in yield

» Alteration of key sp ecies d istribution ameduency
» Failure of species to reproduce successfully.

» Biological indicators of desertification: Animal

» Alteration in key species distr ibution andeduency
* Change in population of domestic animal

» Change in herd composition

* Decline in livestock production

* Decline in livestock yield

» Social/economic indicators of desertification

* Change in land/water uses

» Change in settlement pattern (abandonment laigak)
» Change in population (biological) parameters

» Demographic evidence, migration statics, pubéalth information
» Change in social process indicators

* Increased conflict between groups/tribes, rgmalization, migration, decrease in incomes,
decrease in assets, change in relative dependercash crops/substance crops.

As much as 35% of world s land surface, whicbvets about 6.1 billion hectares can be classec



as dry land s: and 1.5 % of the world s land serfacsemi-arid.

3.2 CAUSESOF DESERTIFICATION
There are three major causes of desertificatidagi@ju 1999).

1. Climate Factors:- Intence and prolongedcurrence of adverse weather conditions as
result of rainfall, leading to drought.

2. Edapt ic Factors: this refers to the stypes, mostly sand y, with poor presenck
organditter due to scanty vegetation cover, loertility, hig hly susceptible to wind an
Ri@SON.

3. Biot ic factors -this refers to human interaction and anindgpendence on vegetatic
for survival.

3.2.1 Desertification: The Human Factor

Desertification stems from vegetation degtada usually due to human and animals
interacting with the ecosystem. These arekale according to Olagunju (1999) to the
following:

1. Population Expansion: The ever growing maAo and animal populations requires equa
increase in the demand for forest resourcEkis results in over exploitation, which lea

ttesertification.

2. Over-Exploitation of Vegetation: Mans tromal action in exp loiting forest resourcder
fuelwood, poles and livestock folder has uliesl in the depletion of soil fertility an
teeer.

3. Overgrazing: Theincrease in livestock population plusthedecreasein the amount of range
land available, the consequence of overgrazingegetation has been tremendous.:

4. Bush B urning: The act of bush burning as a part of the conventional farming system

cauties loss of undergrowth, useful tree barksatthare of medicinal value and sdiased
flicao and fauna, including depletion of sdertility. The menace of uncontrolled bush-
burning remains high especially where huntemrsd Fulani herdsmen set fire to the b
prder to hunt wild animals and obtain newgrowth of grasses for their anima
fdupgutetise turns large areas of forest covepidkeof vegetation.

5. Shifting Cult ivation and Over-cultivation: the practice of farming a piece of land
andabandoning it for a more fertile piece after pgriod of 305 years (or after noticing redoicti
in crop vyields), has rendered large areas lafMd desolate in Sokoto State (Gadza
Ma9epver, the extension of agricultural wtes to the marginally productive areas (c
Borno, Kano, Katsina, and Sokoto State), famep le, p loughing and irr igation, which may
produce a few good harvests in short temmy also lead to ecological degradation.
theg run. Moreover, destructive agriculturalechniques for large scale cash cr
teithingeavy application of chemical fertilizerssan lead to serious land deterioration arour



Lake Chad.

3.3 CONSEQUEN CESOF DEFORESTATION

A Environmental Effects

« Effect on Vegetation: few vegetation makése soil susceptible to wind and wat

erosion, lead ing to formation of sand dunesd reduction in the capacity of the soill
to support agriculture.

« Effect on Water supply: Large amounts of teavaare lostthrough evaporation due to
lack of vegetation cover. As a result, many bolethave dried up.

« Effect on livestock: Mass death of livestocksults in the process of travelling gre:
distances in search of food and water, ahgeases (e.g. rinderpest) are usuall
rampant at this critical per iod.

» Effect on Soil Fertility: in the absence ofegetation, the organic matter content of the
soil disappears, leaving a lot of salts which dofavour agricultural crops.

» Effects on Crop Yields: reduction in crogelds results from disintegration of the
soil, short rainstorms and leaching of nutrients

B Socio-Economic Effects

e Migration: An alarming rate of rural bhan migration results due to the extren

food shortages and lack of rural employmertg ( Gidan Kaura village in gad
feegernment Area in Sokoto State).

 Pressure on Available Infrastructure: Infeefed communities, only women, old

men and little children are left in a patbetstate of inadequacy of such amenit
Beusing, food, medicine etc.

« Social Vices: The cities are filled with tevers and beggars with high incider
of crime and truancy among idle immigrants from a#datommunities.

« Famine and malnutrition: Reduction in dogroduction and subsequent nutrient,
intake of both humans and animal results in higrtortality among both populations.

* Industrial Raw Materials: Since the 1972oujht (in Sokoto State). There has bee

an irregular and inadequate supp ly of indulsta materials such as cotton seed and
tanning materials.

3.4 CONTROLLING OF DESERTIFICATION

There are short- and long-term measures for thatrao of desertification.



A Short-Term Control Measurement : These provides a temporary short period of
establishment. Examples include:

1) Preservation of Existing Veget at ion

The available vegetation in gazetted foresserves and other wooded areas should
paodicedyand Laws against ind iscriminate felliraf trees bush-burning and overgrazing should be
strictly enforced while those on the protectioof planted trees should be enacted. Thisre
aled to evolve scientific management practides sustaining adequate supply of goods a
services from the forests. Moreover, apart frantreasing the number of grazing reservesreth
is also need to establish and implement grazegrve laws and by- laws to improve the pasture.

2) Increaseof Soil Nutrient

Adequate attempt should be made to encourdge use of manure and fertilizers
grpnsbeaate of the existing  vegetation.

3) Alternative Energy Sources

The use of gas cookers, kerosene stovesar sehergy devices and wood stoves for hea
aodking reduce pressure on the forests feample the purchase of 42, 000 kerosene st
the Sokoto State Government for resale twil Cservants at subsidized rates is working
commendation.

B Long - Term Technique: These are techniques whose effects manifest after a
long period of establishment. Examp les include:

1) Tree Planting Campaign :

Such exercise is backed up by Government ipslic Strategies for educating the gener:
public on the dangers of an environment dakvof trees need to be evolve
Meregeegral public should be mobilized to kenaafforestation a peoples programme
order to restore enough tree-cover.

2) Sand Dune Fixation

This is the planting of grasses on the durte reduce movement of sand particle
followed by the introduction of tree species (Tisat stabilization of moving dunes)

3) Communal/ Individual Wood lots Program me

This is for the provision of more trees ithe environment for the benefits
haegobatjder and shade, fruits, gums and reamspther commercial products.



4) Farm- Forest Practice

The farm forestry programme distributed sewgdlito farmers free of charge to ple
treir farms, to protect water and nurture maturity. Moreover, the use of in situ
conservation where existing trees are proecte om destruction of protect the s
fwomd erosion (as wind breaks) and serve as fodded shade for man and animals.

5) Shelter beltsestablishment

The Arid- zone Afforestation Programme, Ecatay Disaster Relief Programme.
Forestry Il Project, the State Forestry smysj Drought and Desertification Contl
State Environmental Protection Programmes hagéablished conventional shelterbelts,
as the most effective way of protecting tlsolid. For examp les, the 65 gazet
fesegtres and 2000k m of shelter belts in Sokotte Sta

4.0 CONCLUSION

Desertification is basically a human inducgtbbal environmental problem threatening
biodiversity conser vation includ ing human s qdes better quality of life.

Desertification indications are not showing dakable sings especially in the tropical regioof
the world with developing economics. The conseqaerof desertification are biting hard against
humanity and expect we rise fast to the llehge of employing conservation techniques
desertification will proved unabated.

50 SUM M ARY

The abuse of the land especially amam@gnmunities witnessing population explosion
common. You have also learnt that them dnee types of deserts and there are tr
mdjoation of desertification physical biologicand socio-economic. Desertification as we tgar
is due to climatic, edaphic and biotic fasto The consequences of desertification were
highlighted which are broadly classified intenvironment and socio-economic factor,
Controlling desertification is not impossibleWe d iscussed on the short and long-te
aieathgessame time individual corporate andoveg nment metal roles in controlling th
pretgehiscussed.

6.0 TUTOR M ARKED ASSIGNM ENT

la Explain the term desertification
b what are deserts
2 State three individuals and Two governngentesponsibilities in the control of
desertification
3 Mention four facts that promote Desert enchoaent
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1.0 INTRODUCTION

The last module, Unit %- focused on the environment as an ecosystamd how
populatiomahas raised global environmentalugass such as deforestation, biodiversity |@swd
desertification.

The next five Units- Module 2 will focus omglobal environmental issues related t
climate change, sea pollution coastal erosion. niBgrof fossil fuel to ensure human sur vival and
support comfortable lifestyles have inducedobgl war ming . This Unit intends to exple
te&ationship between g lobal warming and gteamse gases are d iscussed and the conseque
and control measures for global warming

2.0 OB JECTIVES
At the end of this unit you should be able to:
» Explain the term global warming
» Mention the consequences of global warming
* Analysis the impact of the major four green heogases.
» Qutline control measure taken to control glolal ming.

3.0 GLOBAL WARM ING AND GREEN EFFECTS:. C onceptual
Clarification

The g lass-roofed structure where p lants arewgr is called a greenhouse. Usually the walle
also made of glass. A green house creates adificial environment by careful controlf o



temperature, light, humidity, air quality, soil reture and heat levels. (A hove, 2001)
The glass windows of a greenhouse allows in shnlithe sunlight warms up objects inside the

greenhouse. These objects then g ive off heat. glass of the green house, however, does not let
out the heart. If the green house lacks tildion all the heat stays locked inside de
{Qﬁwperature rise. The green house effect also atxotor the fact that the inside ofa car Imeo

hot if its windows are wound up in a sunny day.

Reflection:- What happens when you open the door of the car described above.

The earth and its atmosphere are lik e antgigreen house. Like the g lass windows a
gﬁ%ﬁge, the atmosphere is nearly transparentshad wave and visible solar radiation. Paihef
energ y absorb on by the Earth is radiated the atmosphere as long wave vapour, wi
ﬁﬁftﬁ‘\'b%f the long wave radiationefbre partial radiation back to the surfacé the earth.
l—gbsée the earth and its atmosphere to wanm which had remained nearly const
gontﬂl thC?entury. When the burning of fossielf such ascoal, fuel oil, petrol, Kerosen, diasdl
natural gas began to release large quantitiearbba dioxide into the atmosphere.

The combustion of fossil fuel has broughtowb an ever- increasing rise in the carbc
d&%ﬁggntration in the atmosphere. The rap atliation of the tropical ranforestsis depleting
g]c'ﬁ'ths plant growth and diminishing theiapability for absorbing carbon dioxide. The
unabsorbed carbon d ioxide r ises to the wppémosphere and blocks the raghation of
8%@9 y back into space. This precip ates ghbal temperature increase called
BFRANQUSER scientists say is causing the mesc to melt.

The term greenhouse effect is used as an analatjydivate the global warming phenomenon.

Global war ming may be described as the gihdhcrease in global temperature as a result
tré?fects of greenhouse gases. The greenhotiset eis the phenomenon experienced in a
greenhouse used for plant where heat or warmttraped within.

This exper ience of heat within the greenhouse wiat is used as an analogy to illustrate thebg lo

as a g iant greenhouse where heat is traped tpattinglobal warming

Carbon dioxide emissions from the combustion eéilo fuels coal, oil, gas) play a crucial role

accentuating the greenhouse effect and, btension, g lobal war ming. These emission
still



increasing. since 1950, they have multipliedurfold over the past five years they ineesh
Q.VS%, as against 7.4% over five preceding yeaflewever, this slight shrinking is due maitdy
the collapse of the eastern block countries.

Chins, with a number of developing countriéraizil, India, Indonesia etc,) has
considerably increased their emissions. Buteialbto a lesser degree, so have the Un
whALES: spews more carbon dioxide into the a#phere than any other count
?]r?é}gpb%abhceerr- and, the countries of Europe.

Table 5.1 Global carbon Dioxide Emissions(%) By Developed Countries

SN Country Global CO2 Emis§ion (%)
(@) United States 23

(b) China 14
(c) Russia 7
(d) Japan 5

3.1 GREEN HOUSE EMISSIONS.
These green house gases are projected t®e caun increase in the average temperature
tti‘r%posphere. According to Miller (1991) the majoes are:

(1) Carbon dioxide

(2) Chloro-fluro-carbon (CFC)

(3) Methane

(4) Nitrous oxide

Carbon dioxide (C O2)

This gas is thought to be responsible for 49%uwmh&éin- caused input of greenhouse gases. Major
sources are Fosdikel burning (80%) and deforestation (20%)Industrial countries accour
fdrout 76% of annual emission. It remains in thenoaphere for 50-200 years.

Chlo rofluoroca rbon (CGC2) These gasses are responsible for 14% of the human
gipenhefise gasses and by 2020 will probatdy responsible for baut 25% of the input
a@l6@sdeplete ozone in the stratosphere. Majources are leaking air cond itioners and
refrigerators, evaporation of industrial soligen production of plastic, forms and propet$a
aerosol spray cans. CFCs remain in the atnemspHor 65-135 years, depend ing on the tyf
penerally have 1,500-7,00 times the impact peoleaule on global war ming than each molecule
of carbon d ioxide. It takes between 10-20 yeargéch the stratosphere.

Methane (CH) This gas is responsb lefor about 18% of the human input of greenhouse gases.
i$ produced by bacteria that decompose otgamatters in oxygen poor environments. Ab
40% global methane emissions come from wattvgged soils bogs, marshes and
p&ddmsning may increase methane emissions frosetheurces by 20% -30% and thus amplify
global war ming. Other sources of billionsf cattle, sheep, the guts of termites, thHe
igestive



tracts of billions of cattle, sheep, p iggoats, horses, and other livestock. Some anetl
lgas from coal seams, natural gas, wellgelipes, storage tanks, fur naces, dr yersd
Blatresl sources produce an estimated on thod the methane in the atmosphere,
hotivitres produce the rest. CH, remains time troposphere forf5 years and each molect
apout 25 times more effective in war ming the atphese than a molecule of carbon dioxide.

Nitrous Oxide (N2O) This gas isresponsible for 6% of the global warming. It isreleased from

the breakdown of nitrogen fertilizers in theoil, livestock wastes, and nitrate -contaten

ground water, and by biomass bur nings average stay in the troposphere is I&€ars. It
diyo letes ozone in the stratosphere. The agloar ming for each molecule of this gas
aBOutmes that that of a car bon dioxide molectilteese g ases are referred to as greenhouse gase
not because they are green in colour butalme they induce the greenhouse phenome
earth.

3.2 CONSEQUEN CESOF GLOBAL WAR MING

e A warmer global climate could have a twm of possible effects. Changes in food
production, which could increase in some sreand drop in others. Current clime
progds 10-70% declines in the global vyield dey food crops and a loss in curre
arepland0-50% especially in most poor countries.

* Global warming would also reduce water sugpliin  some area. Lakes, streams, and aquife
in some areas that have provided water doosystems cropland s, and cities
centdrieghrink or dry up altogether. This woufdrce the entire population to migrate to are
with adequate water supplies- if they could

* Global war ming will also lead to a changeha makeup and location of many of the world s
forests. Forests in temperate and subacretregions, leaving more grassland shrubland
their wake

» Climate change would lead to reductions in biedsity in many areas. Large-scale forest d ie
back s would cause mass extinction of p lamd animal species that cannot migrate
asas. Fish would die as temperatures soaredeansyand lakes and as lowered water levels
concentrated pesticid es.

* In awarmer would, water in the worlds oceawould expand and leadtoa risein sea .evel
Even the modestrise of 48 centimeters (19inghegected to occur by 2100 one-third of the
would destroy most coral reefs, contaminatecoastal aquifer s with salt water storing
atiter declining global fish catches. The war mihtha pole will cause ice sheets and glaciers
to melt even partially, the global sea level wouise the more.

* In a warming world, weather extremes agpected to increase in number and severi
Prolonged heat waves and droughts could becbenertorm in many areas, taking a huge
tol on many humans and ecosystems. As thpper layers of seawater war
damiagimgs, typ hoons, tornadoes, and violstarms will increase in intensity and occl
more frequently.



 Atmosphere warming also affects the respiyatoiract by increasing air pollution i
winf@pnths and increasing exposure to dust, malleand smog in summer months.

fegel spread infectious d isease by flood ing t@basimber of environment refuges.

» Global warming also poses threats to human tlinealccording to 1995 International Panel
on Climate Change (IPCC) report, global wagniwould bring more hear waves. Th
would double or triple heat-related deaths amabegetder ly and people with heart d isease.
The spread of war mer and wetter tropicalmates from the equator would br i
yedlawdever, dengue fever, and others insectibaliseases to for merly temperate zones.

Exercise 3.1 State three consequences of global warming you witnessed in your
gtteaunity or

3.3 CONTROLL ING GLOBAL WARM ING

Dealing with global war ming, we have two tiops (Miller, 1991). We either slow
ddwaostorto its effect. It may be wiser temploy the two options without wasting mu
bemuse human and many other species leativéounder necessary changes. Steps that can |
taken in dealing with this problems include.

1. Banning all production and uses of cHlomro carbon and halons. This is one o tl
best steps we must take, because we caar dithwithout these chemicals or introduc
substitutes to protecting the atmosphere frorh gdbbal warming and ozone depletion.

2. Cutting current fossil fuel use 20% vy 0Q0 and 50% Y 2010 and 70% by 203(
The largest users of fossil fuel such as theitddn States and Russia should cut tl

abeutby35% by the year 2000. 160 countriggnesi the 1997 kyoto protocol which
requires industrial nations reduce their gheelse emissions to an average of 5.2%
below 1990 levels between the years 2008 a2@l2. As weak as the trea

appanes tib generate controversies among governoh@ations especially between the
U.S. and Japan. Since the U.S. Senate hasveh considered is antessil  fuel cut,

flepanise Government also decided (in July0012) that she will not rectify th
Rimotml.

» Greatly improving energy efficiency. This ithe quickest, cheapest, and most effective
method to reduce emissions of carbond ioxided other air dur ing the next two

tleeades.

 Shifting to perpetual and renewable energ gougces that donotemit CO2  over the ne@t 3
years. Ultimately the world must move away frofossil fuels for most of its energy, even if
we cut carbon d ioxide emissions in half. Othsew emissions would begin to rise because of

increasing population and industr ialization.

* Increasing the use of nuclear power to pecedelectricity ifa new generation of much safe
reactors can be developed and the problem of howtore nuclear waste safely for thousands



of years can be solved. Israel and France arevodiey examp les in his area.

* Placing heavy taxes on gasolinexdaemissions fees on each unit of fossibpéeially
codburned to reduce emission of carbon dioxidled other air pollutants. Some of the te
revenue should be used to improve the energy efficiency divellings and heating
fystehes poor in Developed Countries and lessvellped Countries and to provide them with

enough energy to offset higher fuel prices.

e Sharply reducing he use of coal, which emits 60% more -carbdnioxide per unit of
engvtgduced than any other fossil. Using the worleéstimated coal supp lies would produce at
least six fold or eight -fold increase in atmaospb carbon d ioxide.

e Switching from coal to natural gas for proag electricity and hig h temperature h
in countries, such as the United States and fhessia, that have ample supp ly of natt
gdisch emits only halfas much carbon dioxide per unit of energy eoal. Switching
t@tural gas also sharp ly reduces emissions therair pollutants because bur ning natural gas

still emits CO2. This isonly a short-term methoatt helps buytimeto switchto an age of
energy efficiency and renewable energy

» Slowing population growth. If cut greenhous@asgemissionsin half and population doubles,
we are back where we started. Especially in caaswwith hig h illiteracy rate and poverty.

* Planting trees. Everyoneeven student should plant and care for edstl one tree ever

six months. This is an important form of earth cateyt we should recognize thattree planting is
only a stopgap measure for slowing carbodioxide emissions. Trees must
tasténualhan they are cut down and burned die and rot, both processes rele
daokiole- in the atmosphere. To absorb the ararbd ioxice putting into atmosphere ea
yveaid have to plant an average of 1, 000 treep@eson per year.

* Recycling CO2 carbon-dioxide released dur ing ugtidal processes.

* Build ing lakes to protect coastal areas froooding as the Dutch have done for hund
of years.

e Banning new constructions on low- lying st areas. This should be enforced strictly
especially Lekki on the Victorialsland of Lagos State, Niger ia where salvehectares
ofetland have been used for construction of hause

o Storing large supp lies of key foods throughailne world as insurance against disruptis
in food production

Exercise 3.2: Based on your knowledge, explain four techniques you will employ to control
tlemsequences you mentioned in Exercise 3.1



4.0 CONCLUSION

We have known about the greenhouse effect and passible consequences for decades. We also
know what needs to be done at the internaljo national local, and individual level
Reséatel expanded to help clear up the tenoées that continue to exist. But to most
environmentalists and many climatologists thisdsexcuse for doing nothing or very little now.

5.0 SUM M ARY

This wunit set out to discuss on a contempyodimatic global problenglobal warming.
Blabalng was defined as the gradual increase global temperature as a result of gre
Boussions induced by humanity over severaktades. Green house effect is the phenome
ekper ienced in a green house, where plans kept for nursery and war mth is retain
Hper ience is analogous to our experience of anaaworld over the years.

The causes of global warming are basically asualtref:
* Increase in population
» Deforestation
» Emission of greenhouse gases
» Ocean pollution

Four major greenhouse gases were highlighiesktare: Carbondioxide, Chloro-fluoro-Carbon,
Methane and Nitrous Oxide. Eig ht consequenoésglobal war ming were discussed whict
include among others rise in sea level, ket extremes andthreats to human healil
Bivaregges for controlling global warming weralysised.



Fig6.1: Concept mapping highlighting in su mmary the causes,
conseq uences and control of glabal warming
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6.0 TUTOR M ARKED ASSIGNM ENT
1. Explain the term global warming
2. a. Mention the names and symbols of ther fanajor greenhouse gases.

b. Analysis the global war ming impact madéy human emissions of (1
darboyditixétenamed green  house gas.

a. Why is carbodioxide the major culprit amonige four greenhouse gases.

7.0 REFERENCESAND OTHER RESOUR CES

Ahove, M.A.N (2001) Environmental Managememd aEducation: An
introduction. Lagos Golden pen books.

Miller G.T. (1991) Environmental Science Workingith the Earth. Mc-GrawHill.
New York.
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1.0 INTRODUCTION

In the previous Unit we talked about a majglobal environmental issue related t
climate change global war ming. This Unit we ko discuss on another very important global
environmental problem. This time around we areitigllabout Ozone Layer Depletion.

| often Ilike to describe g lobal warming an®dzene Layer [DOsetion as the twir
msvieoatieetity) climate change. This is becausedheequences of this twin are not only similar
but interwovened-causing climate change.

| strongly believe you will get the best odhis unit as long as you keep focused. WA#l s
tdlout the discovery of ozone, Ozone as #uraa screen and the cause of its dep letiol
Further more we will highlig ht he consequences of Ozone layer dep letion homanity,

otganisms and the p hysical environment. Téteategies adopted so far in the control
@yendepletion will also be retriated.

2.0 OBJECTIVES

At the end of this Unit, you should be able to:



* Mention major Ozone layer depleting substances
* Outline the consequences of Ozone layer dgmlet

» Discuss any four strategies for the control ©kzone layer dep letion

3.0 OZONE UNCOVERED

Accord ing to Charles Bigelow in his article, old in the ozone screen the world was sensitised
to the ozone problem in 1986. In may 198G paper written by scientists from t
Briteigtic survey at Halley Bay appeared ihe t scientific Journal Nature. In this payf
trescribed what came to be known as the holethe@ Ozone layer, or ozone screen. The rese:
at Halley Bay collected data on margifferent characteristic of the atmospherecluding
th&al concentration of ozone in the cloumn of aierotheir heads. The Halley Bay scientists used

a device called Debsons spectrophotometer, whiasures the absorption of sunlig ht by ozone.

Their observations and others made subsdguershows that ever y spring time
et isiéa, massive d epletion of the atmosphameantration of Ozone. Exercise 6.11. using your
world map, locate the region- Antarctic.

Exercise 6.1

Using your world map, locate the region Antarcti

3.1 THE OZONE SCREEN

Both d ioxygen and trioxygen have very imporfaimysical function for us in that they screen out
harnful ultraviolet light wavelengths below 24nnmand troioxygen  screens our the — equeé
dangerous U V B from 240to 320nm. Our sumit® the rad iation that keeps us war m :
Midst of the radiation is in the visible regiontbé spectrum, where it can be seen, but some is
the invisible ultraviolet region. Ultravioletight is hig h energ y light meaning that emh it
mpbsorbed by molecules, it mayredk chemical bonds, thereby changing the lecnte.
Walg @gzone is formed in the stratosphere. @WVis absorbed by d ioxygen molecules wh
AER  slit into two oxygen atoms (0). each of thesehines with another 02 molecule to make 03

molecules. Two things are needed to makes ozone in #esginere oxygen (0 2) and UV light.

Ozoen (03) also absorbs UV light, but ine tiB-region. Large quantity of Uvray would sau
unwanted reactions leading to cataracts, skineg@neancer, and mutation. Life sur vives on land

because the ozone screen is in place fileriout UVB. the o0zone screen is sometir
oaneg layer, because its hig hest coma@oh occurs in the stratosphere, about 2%kmove

tweface of the Earth. However, the ozoneeestr is in an equilibr ium concentration whi
iesuleof a steady formation and destruction.



CL

3.2CHEM ISTRY OF THE OZONE LAYER DEPLETION

A University  of California scientist called Raavid, has wondered about an important industrial
chemical called chlorofluorocabons (CFCs). Thompound was invented about the |
hesodeen found to have very important appbos because they had desirable physical
properties, and one very important chemical pitypas that CFCs are essentially inert. Thep
not react with anything, so they don t reagith living organisms, including humans, yh
trerefore non-toxic, and perfectlyafe around people, if any few cylinders ¢fiese gase:
wmEied in crowded room, nobody would notice.

Rowland knew that industries world over hdmken wusing about one million tonnes
yraCs @and that it uthately end up in the atmosphere. He askeohséif this question:
hégapersng to  all this stuff? He thus speculatetti@ CECs, once in the atmosp here, would move
slowly up to the stratosphere, which may talke maximum of about 25 years to attack the ozon:
layer.

His reaction he explained experimentally whdre found that UV light can break tl
@Besules (stepi) knocking chlor ine atoms outhefn.

F CL
c U.v.
CL Attack Chlor ine
Cl + 03 Clo + 02 (Step ii)
Fig. 6.1:

He discovered that if he added some ozonehis reaction vessels, the chlor ine ato
destlayetiberating d iatomic oxygen (Step ii).

So the saalled chemically inert CFCs will react ifoy expose them to highly energe
light. Rowland s work led him to the conclustbat the actual chemical culpritwas not jhstt
chlor ine atom, but rather an unusual mokcuhade up of one atom of chlor ine &
oalfgen chlor ine monoxid€LO.he thus further explains how this CLO ntioues to deplete
timone layer with the equations below.



Breaksup

CLO
CL+O
CL+03 CLO +02
0+03
202

When CLO absorbs UV light, it splits into latine atom and one - oxygen atom, each
wdrichattack ozone molecules, The CLO is ns#ed up in the process, and can @o
dedtraymg more ozone molecules. CLO is invelcat is called catalyst in chemistry.

3.3 MAJOR OZONE DEPLETING CHEM ICALS

1. Cloroflurocarbon (CFCs) It was first d iscowréby a chemist Thomas Midgley. They are
der ivatives of simple hydrocarbons (Metharethane etc) with the hydrogen atoms
comp letely rep laced by chlorine and fluorinenasoDeveloped in the late 1930s as stable
odour less, non-toxic, noncorrosive and noflabl® refrigerants. These highly versatile
chemicals are also found in widespread use aarosol spray propellants, form- blowi
agents and sloveents. CFCs are comp letely syothath no natural sources, the absence
of hydrogen atoms makes them largely reactive with other chemicals in ti
mWwesphere. The o0zoen dep letion porentials @GFCs range from 0.6 to 1.0 wi
hwsng the value 1. 0. last In the stratesp for 65:10 years and can atta
f@de@dles of O3. It is removed by forming dovard to the troposphere and is remo\
by rain.

2 Halons: They are synthetic chemical simitar CFCs that inviudes bromine, chlor ine and
hydrogen. Developed as non-corosive fire extishers, they are substantially more
powerful ozone dep leters than CFCs. These halenslassified below

a. Methly Chloroform (CH3CCL3): This is alsa synthetic industrial solvent used
for cleaning precision parts and metal swe$a and for dry cleaning. Becau
w6 hydrogen atoms, it is chemically reagtivin the lower atmosphere. Tht
fssthe methlychoroform emitted at the Earttsarface reaches the stratosphere
and destroys ozone, giving itan ozone deplgimtgntial (ODP) of 0.1

b. Carbon tetrachlor ide (CCL4) isa synthetic chemididl wan ODP OF 1.1  Almost _
all production in industrial countries serves feedstck in the production of othe
chemicals.

c. Methyl Bromide (CH3Br) is the only curtign world wide controlling ozone .
dep leting chemical with both human and natusalurces. Oceanic alg ae emit 60

160 thousand metr ic tons per year, whilem&é emissions come prarily

piomass burning (10-50 thousand tons ) ampicadtural use as a soil or cro
fumig ant. It s ODP is currenly estimated as 0.6



d. Hydrochlorofluorocarbon (HCFCs) were developsdubstitutes for CFCs. They
are similar in structure, but retain some hydrogatoms. Consequently, they react
chemically in the lower atmosphere and hdess effect on stratosphere ozon
Their ODPs range from 0.01-0.11. Production aselaf HCFsis now increasing
rap id ly as CFCs are phased out.

e. Hydrofluorocarbons (HFCs) were also dewetbpas CFCs substitutes. Because

neither nor bromine, they do not deplete ozonéh@e ODP is 0.0), but they have
been proposed for control because they apswegul greenhouse gases.
Collectively, all ozone depleting compound s aked ODCs.

34 CONSEQUEN CESOF OZONE LAYER DEPLETION

With less ozone in the  stratosphere more bicddly harmful ultraviolet radiation will reaché
earth s surface. This form of UV rad iatioamages DNA molecules in animals includi
vaery skin. Do you realise that for every 1%ss of ozone leads to a 2% increase
thd idtion striking the earth? And consequenthgieg to 5% -7% increase in skin cancer ?

The followi ng are the effect of Ozone depletion:

1. Increase in the cases of skin cancers rurintogmillions annually. His includes curable
and incurable cancers.

2. Asharp increase ineye cataracts (theudclog of the eye that causes blurred  wisind
eventual blindness) and severe sunbur n in peapd eye cancer in cattle.

3. Suppression of the human immune systemichwhwould reduce our defenses against &
variety of infection diseases, an effect simi@AIDS virus.

4. Decreased yields of important food cropschsas corn, rice Soyabean and wheat, due
gradual loss of chlorophyll in plants.

5. Reduction in the growth of ocean phytoplanktothat form the bases of ocean chains and
webs and help remove carbondioxide from the gpma®.

6. Degradation of paints (building, etc), loews (from cars materials including wears
especially when exposed to too much sunlight), stma and other polymer materials.

7. Increase in global temperature and it s attenclansquences.

Exercise 71 Form a group of three and discuss with your course mate on how
these consequences has affect each one and families

3.5 CONTROLLING OZONE LAYER DEPLETION



Models of atmospheric processes indicate thatguséep CFCs at 1987 levels would require an
immediate 85% drop in total CFC emissiottsoughout the world. Analysists believe tf
fmet step toward this goal should be an imiaedworldwide ban onthe use of CFCs in adros
spray cans and in producing p lastic form produCtst effective substitutes are already in use |
some electrical app liances like refrigeratoasmid aerods. Automotive service shops shol
bequired to recycle CFCs from auto motive aond itioners and the sale of small cans
@$els by consumers to charge leaky air comdits should be banned totally. CFCs h
pbaaed put currently in several developed andldewve countries with few excerptions.

The next step would be to phase out allheotusers of CFCs, halons, car b
tegtthloghéroforen.  Substitute coolants in  thefr igeration and air codition will probabl
oute. But compared to the potential economia dmealth consequence of ozone depletion, st
cost increases would be minor.

Other international co-operation to protect therez layer in the past include the following:

« March 1977: a meeting sponsored by theiteddn Nation Environmental Programme
(UNEP) in Washington, D.C., prepared a non-inigd world plan of Action to protect
the ozone layer and established a small internatgsientific advisory body.

« January 1982: international negotiations ftnreaty on the ozone layer began.

« March 1985: twenty nations and the Europe@ommunity (EC) singed the Vienna
Convention after three years of negotiatiofhe convention included measures to c
operate on research and monitoring but coethi no controls on ozone depleting
substances. A resolution signed at the samee authorised continuing negotiations
toward a treaty to include controls.

» September 1987: Twenty- four nations aneé tBC signed the Montreal protocol
committing themselves to reduction productiond ause of CFCs by half by 1998 a
feeeze production and use of halons by 19%@kevelop ing countries were granted
years per iod to meet both oblig ations.

e May 1989: At their fir st meeting in Helsink parties to the protocol made 1
chasgye wommitments but decided that their neméeting would both consider stronger
control measures and seek to develop finAnoi@chanism to support developing
countries in controlling ozone dep leting subses. The meeting also soughtto clarify a
number of ambiguos terms in the protocol atawl define pocedural obligations suc

eaporting.

e June 1990: The London Amendments to the MohBeztocol adopted at the meeting of
the conference of the Parties, increased slmngency of control measures. The
amendments required elimination of both CF@sovations by 2000 (with possible
exemptions  for essential uses to benspelifi broadened the set of controlled
chemicals to include methyl chloroform, carbaetrachloride and a few CFCs not
originally covered by protocol. It also edisted a multilateral fun of 16-24 million
dollars over three years to support phasés adn developing countries consuming le



than 0.3 kilogams per capital (Article 5 Caues ). Developing countr ies retained their
10 years grace period for all controls.

June 1991: The third meeting of the comeriee of the Parties, in Nairobi, made
chang es to core commitments. The meeting adddesuch matters as defin ing the tasks
of the Implementation Committee and clarifying gmetocol s sanction provision.

November 1992: At the fourth meeting difet parties, the Copenhagen amendments
advanced the phase out dates to 1994 fdonkhaand to 1996 for CFCs, methyl
chloroform, and carbon tetrachloride. HCFCs weptaced under control for the first time
with all but 0.5 percent to be eliminated by 2@2@ the remainder by 2030.

Industrial countr ies production of methygromide was frozen at 1991 level starting
1995. Developing countries obligations regagdiflCFCs and methyl bromide were le
while unspecified, wile they retained their ifar grace period fortheir phase outs. T
multilateral fund was reauthorized on a permabeasts.

November 1993: the fifth meeting of theartes, in Bankok, made no changes

coreommitments but confir med three- year funding51®0 million dollars for the Multilateral

to

fund ( more than double the previous fundingvel) and following an assessment pane
recommendation thatthree be no essential xemm@ion to the 1994 halon p hase out in
industr ial countries.

October 1994. The sixth meeting of the tipar in Nairobi, again left core commitmer
unchang ed, but followed an assessment pamelg@mmendation that 11,000 tones of
essential use exemptions be granted in the dagb®1996 CFC phaseout

November 1995: The seventh meeting of the gmutias held in Vienna to commemorate
the tenth anniversary of the Vienna Convention @ntsidered revisions to the protocol s
commitments.

In 1997, 160 countries signed the Koyoto tgrol, which requires industrial natior
reduce their greenhouse emissionsto an aver@ge 5.2% below 1990 level between the
years 2008 and 2012. There is currently eaadtbck on this reduction of carbc
givitieéd from  fossil fuel especially among develdmations. Alternatively, reduction of
other greenhouse gases such as methane, N@nous oxide should be focused on
negotiations carbond ioxed reduction is stlh. This is essential because, these otl
greenhouse gases in totality is responsiblesisgrieven through each gas is presentin
atmosphere in much smaller quantities relativearondix ide.

4.0 CONCLUSION
Fig 6.1CFC, AT LEAST ONE SUCCESS STORY
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Source: UNESCO SOURCES, 1997

Yet, as this last graph show, the worst is notitaele. The inter national community managed to
reach an agreement on cutting the amountombne -destroying chlorofluorocarbons (CFCs
released into the atmosphere and stayed @amett The ingred ients of success were
siehtiflpublic awareness and-especially- ecocaliyi viable alternatives. But the cuts witiot
come too soon. Even if all countries respdhe commitments they have made, the oz
lsilernot return to normal before the middlef this century (2050). In the meantime,
abnor mally high levels of ultra- violet radiatiavill continue.

5.0 SUM MARY

In this Unit, you have learnt about one die most essential g lobal environment iss
Ceyare depletion. You have learnt that ozofeyer is a natural screen that was uncove
Rpwland about 1986.

You will also recall that this unit hig hliggd, how the Ozone layer is being eaipn-by
hadarchemicals, using equations for each stage.

Two broad categorizes of Ozone depleting substanees mentioned these are:



¢ Chlorofluorocarbons

 Halons

The consequences of and control measures for c¢hgdBzone layer dep letion were discussed.

6.0 TUTOR M ARKED ASSIGNM ENT

1. Whatis the relevance of Ozone in the st@tese to humanity?

2. State three consequences of Ozone layer Depleti humanity.

7.0 REFERENCESAND OTHER RESOUR CES

Ahove, M.A.N (2001) Environmental ManagememdaEducation: An
introduction. Lagos Golden pen books.

Miller G.T. (1991) Environmental Science Workingith the Earth. Mc-GrawHill.
New York.
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1.0 INTRODUCTION

The pervious unit focused on ozone layer latem being global atmospheric proble
maboetan activity.

This wunit will yet discuss on another globaroblem induced by human activity althou
gamisnon in indusial urban location. Unit Eight therefore shaair pollution and acid rai
tculls

2.0 OBJECTIVES

At the end of thisuni t you should be ableto:

* Mention the names and symbols of major air patlts

» State the effect of air pollution on human keal

» OQutline the consequences of air rain on livanganism and the physical environment

3.0 MAJOR AIR POLLUTION & ACID RAIN
As clean air moves across the earth s e, fait collects var ious chemicals produced

eagans and human activities. Once in the tropospltieese potential air pollutants mix vertically

and horizontally, often reacting cheally with each other or with natural compats of
gieosphere. Air movements and turbulence hdilpte potential pollutants, but long-lived
pollutants are transported great d istancefordethey return to the earths surface sadid



particles, liquid droplets, or chemical d is®m\vn precipitation.

Hundreds of air pollutants are found in theoposphere. However trace amounts of
maer classes of pollutants cause most outdoorptution:

1. Carbon oxides - carbon monoxide (CO) andararhoxide (CO)

2. Sulphur oxide - sulp hur dioxide (SO) antpbur trioxide (SO)

3. Nitrogen oxide - nitric (No), nitrogen dioxig&O2) and nitrous

4. Volatile organic cpm|oounds (VOC) - hundred s of caimpls such as methane (CH4)

5. Suspend ed particulate matter (SPM) - thousahddifferent types of soli particles such
as dust (soil), soot (carbon), asbestos, d #&md, arsenic, cadmium, nitrate (N) anc
suphate (SO) salts, and liquid drop-lest of dbate such as tetraoxo sulp hate (VI) Acid
(H SO4) oil d ioxins, and var ious pesticides

6. Photochemical oxidants - ozone (O3), hydrogmroxide (HO2) hyfroxyl radicals (OH2),
and aldehydes such as for maldehyde (CH O) foim#te atmosphere by the reaction of

oxygen, nitrogen oxides, and volatile hydrocarbamder the influence of sunlight.
7. Radioactive substances -radon -222, iodine-18ttontium -90, plutonium-239, and other
rad io-isotopes that enter the atmosphere as gasespended particulate matter.
8. Heat- produced when any kind of energy tiansformed from one form to another,
especially when fossil fuel are burned in carstdaes, homes, and power plants.
Noise- produced by motor vehicles, airpin trains, industrial machinery, construction
machiner y, law moweres, vacuum cleaners, siearphones, radios, cassette players and
live concerts.

©

A primar y air pollutant, such as sulphuioxide, directly enters the air as a resut
Aavaitsior human activities. A secondary aollupant, such as sulphur acid, is one thaforised
in the air through a chemical reaction bemvea primary pollutant and one or m
airmponents.

3.1 SOM E EFFECTSOF AIR POLLUTION
3.1.1 Effect on Human health

Human respir atory has a number of mechanismd$#ip protect us from air pollution.
Hair in our nose filters out large particles. ®yienucus inthe lining of our upper
respiratory track captures small particles arsgalves some gaseous pollutants.
Automatic sneezing and coughing mechanisms ex#hminated air and mucus when
pollutants irritate our resp iratory system. Opper respiratory track is lined with
hundreds of thousands of tiny, mucus-coated slwailled cilia. They continually wave
back and forth. Transporting mucus and the pollstérey trap to our mouth. Where it is
either swallows or expelled.

Years of smoking and exposure to air pofitdacan overload or deteriorate these nature
defenses, causing or contributing to a numioér resp iratory diseases such as lung car
ahcbnic  bronchitis. Elder ly peop le, infantgregnant women, and persons with heart
astheea, or other respiratory diseases areecadly vulnerable to air pollution- Recent
enidei®sé animals ind icates that nitrogen idiex a common pollutantfrom automobile
exhaust-



may encourage the spread of cancer throughoundthe especially deadly melanoma.

Fine particles are particularly hazadous toméan health because they are small enough
penetrate the lung s natural defenses. They carbalsy with them droplets or other particles of
toxic or cancer causing pollutants that beconech#d to their sur faces.

3.1.2 Effect on Plants

Several exposure of leaves to air pollutantsbeasak down the waxy costing that helps pneve
excessive water loss and damage from diseapests, drought, and frost. Such expos
witgrferes with photosynthesis and plant ghgwtreduces nutrients uptake, and causes de
oeed les to turn yellow or brown and dropf. oThe effects of chronic exposure of sol
trediplecair pollution may not be visible foeweral decades. But suddenly large numbergbe
dying off because of soil nutrient depletiaand increased susceptibly to pest, diseafasg
moss and drought. This p henomenon is known &b sterben (forest death).

3.1.3 Effectson Materials

Each year air pollutants cause tens of omfli of dollars in damage to various materi
feleut of soot and griton build ings, cars, and clothing requir eostly clearing Air
pelletadiscolored irreplaceable marble statuleistoric build ings and stained glass Windows
throughout the world.

Exercise 8.1

la. Identify three Air pollutants within your cominity

b. Write down the names of these pollutaatsd compare them with the 9 major air
pollutant you lear nt in this unit

32 AcidRain . . _ _
When electric power plants and industrial nda burn coals oil their smoke stacks e

Eorgmunts of sulp hur dioxide, suspended, paeteuhatter, and nitrogen oxides. To reduce local
air pollution and meet government stamt$ to spew pollutants above the inversiayer.
Aore power plants, and industries began usittgs fair ly cheap output approach
ematplitgtion in the 1960s and 1970s pollutandownwind areas began to rise.

As emissions of sulphur dioxid e and nitrmxide from stationar y sources are transpol
iatances by winds, they form secondary palfitd such as nitrogen dioxide, nitric acidpoa,
and droplet containing solutions of Sulphated nitrate salts. These chemicals descent
gasth s surface in wet form as acid rain smow and in dry form as gases, fog, d
partedlid. The combination of dry depositi@and wet deposition of acids and acid- fognil
compound s onoto the surface of the earthkmwn as acid rain. Other contributions
dejabsition comes from emissions of nitr ic oxidedm massive numbers of automobiles in majc
urban areas.

3.3 Common Effect of Acid Rain



Acid deposition has a number of har mful eef, especially when the PH falls below .5
Includ ing:
1. Damag ing statues, building, metals and clarucs
2. Killing fish aquatic p lants, and micro- orgems in lakes and streams
3. Weakening or kiling tress, especiallpniders at high elevations, by leaching aalti
potassium and other plants nutrients from  soil.
4. Damag ing tree roots by releasing ions of alum, lead, mercury and cadmium into the
soil.
5. Making trees more susceptible to attadks diseases, drought and fungi and moss tf
thrive under acidic conditions.
Stunting the growth of crops such as tomate@gabeans, carrots and cotton.
Leaching toxic metals such as copper dedd from city and home water pipers ir
drinking water.
8. Causing and aggravating many human rdepiya diseases and leading to premature
death.

N

4.0 CONCLUSION

The problem of Air pollution and Acidrain isreality the consequences of which are oblyou:
noticed on human hearth animals plants and séwther materials

We need to improve on our health air palut monitoring technique legislation and
enforcement. If we do these our world we be béttethis - | mean your world - Nigeria.

5.0 SUM M ARY

So far we have endeavored to talk together ompdliution and Acid rain. We described how air

pollution occurs and outlined nine major air pollusahiese are Co2, SO/SO, NO/NO, VOCs and
SPM. Others are photochemical oxidants. Radio aatibstances, heat and Noise pollution

Effects of pollution on human health otherganism including and other materials were
discussed.
Acid rain or acid precip itation was also discusddtk effects of this deposit on human, animals,
pants and other materials were outlined.

6.0 TUTOR M ARKED ASSIGNM ENT

1. Mention the names and symbols of any five maijopollutants
2. State two effects of air pollution on humarealth.
3. State one each of the consequences of acidmain

i. Plants

ii. Cars



iii. Metals
iv. Build ing
V. Human.

7.0 REFERENCESAND OTHER RESOUR CES
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1.0 INTRODUCTION

In the previous Unit we discussed on air polluti@mnd acid rain as g lobal environmental problem
induced by human activity. This unit on ateause and abuse seeks to explain the
osefulness of the ocean to the earth and espyetmdumanity.

Unfortunately the beneficial of the ocean nffams) are the one working  against
beteitialacquirable from the ocean. This unfavderabtion may be summed as pollution.

2.0 OBJECTIVES

At the end of this unit you should be able to:

» Discuss on the roles of the ocean to human.

» OQutline global observations on ocean pollution

* Mention specifically substances that are comgnknown as ocean pollutants.

HUM ANSACTIVITIESON WATER BODIES

3.0 Basic Facts

The water that we use comes from two sourcasface water and groundwater. Water |
fddtrate into the ground or return to thatmosphere by evaporation or transpiration
salfede water. Surface water includes Oceans, ls¢@s, streams, wetlands, and so on.

Some water seep s into the ground and fibres (spaces or cracks) in the soil
exeks sin cthet. The area where all availalgeres are filled by water is called grou
{Ddiltsr, 2001)

It was mt unit the first colour picture of Earthame back from space that we kn
our planet



look blue and not red like mars. But little undangling of Geography may help anyone to guess
(Ahove, 1998). Over 70% of the surface die tglobe is ocean about 330 million squat
kilometers or 360 million square km when coastahter are also include. In fact all the landmass

of the Earth would fit into the pacific Ocean adcend with room to space.

The ocean plays a vital role in sustainindife on Earth and the p icture that
shaagingbfervations world over is not conmtigrtifor modern science, the seais the verycsol
of life on Earth. It is so to speak, thamniotic fluid which all living forms spring
Mistonghotlie oceans have been vital to humamilization as a resource base, as a er
tandothemand other pelepor as an outlet for population overflow. v 90% of the planet
fnchgnonliving resources are found within a few hrewl kilometers of the coasts. On
theege coasts live two third or 60% of the worldospulation (UNESCO Sources, 1998).

3.1 USEFULNESSOF OCEAN TO HUM ANITY
1. Monetary

The ocean is not just a kind of vast, -sgif lenishing stock cupboard it is more like
ganmtomic community providing significant a res@sthe mar ine ecosystem is. | fwe had to pay

for all the services and goods the ocearoviges, such as regulating gases in
aycloxpherdrients, biological control, food pradion, raw materials and recreation, the totall, b
the authors of the analysis, say would contee about 21,000 billion U.S Dollarsa pe
eocasysgtems (IYO, 1998).

2. Food for Humans

About 80 percent of the wor Id s biodiversilive in the ocean, much of it undiscover
[Eingely unexplored deep sea may be home tdO million species we know nothir
aeeard ing to the United Nations food Agricwk Organization (FAO), an estimated 12.5
million fisher men vessels, land around 90illion tones of fish per year, the fishir
prdvsdes a livelihood directly or indirectijto about 200 million peopleof small islands
aodstal areas of developing counties, swh West Afr ica, seafood is main source
pronesh.

But according to FAO this once abundant weses has been fished near to exhaus
BAgs 70 percent of fish stocks are currentihexr fully exploited, overfished or in th
pfoceovering from overfishing. Every year oab 27 million tones of fish are throm
Bes#l, either because they areedible, unwanted or are too small to be ketad .
faewtiywhileawlers rake the seabed for bottofeed ing species, destroying their fragilebite
rather like harvesting a vegetable garden withaldbzer.

3. Energy fromthe Seas

The ocean contains a very large-but finite- reseofdossil fuels -oil and gas that are a valaabl
potential energy sources. The available figagsat 1992 put global off shore reserves

8B.& billion tones and of gas at 21.4 trilliomés. These resources are already being explared
many parts of the world. Other potentila rses of energy include mechanical energy fr



waves, tides and currents and the thermal endrgyn the heat stored inthe sea. So fars tihe
ethnological and economic obstacles to tappingsdhresources that makes them so expensive.

4. Minerals

The abyssal plains of the deep -sea bed in maagsastrewn with mineral nodules- mostly made

of manganese, but also containing copper,kehicand cobalt. Pipelines could, theoretica
beed to vacuum the nodules into ships, Ihis is till too expensiveto be worthwhile.
Obean floor is also a major reserve of sand aadey which are needed for construction.

5. New LifeForms

In 1993, divers explor ing the continuous beea more than 3,500 meters under the N
Eastern Pacific discovered a community of ngidube worms, and bacteria that live in
underwater volcanic vents, without oxygen osunlight, under great pressure,
wellpevuireg00C and in a hig hly toxic emnment containing poisonous hydrogen sulphic
Similar communities have been discovered irepd vents off the coasts of Japan. Tr
twally life for ms do not depend on photosynthesbut actually thrive on the supedted,
hoistdapus water and smoke.

Scientists - especially from the Woods Hole Oogaaphic institution in  the USA and the Japan
Marine Science and Technology Centre (JAMESTRAVE found that these thermopile (heat
loving) bacteria live in symbiosis with the rda organisms, transforming the hydrogen supplied
into nutrients .  These bacteria have potentiges for waste treatment, food processiiy
sa@iVices, paper processing, mining app licatioaad in the U.S dollars per year. Japan is dyrea
investing research into potential value is 3lidn industrial use for these new life forms.

6. MARINE BIOTECHNOLOGY

Accord ing to Elisabeth Mann Borgese, marine biotechnologyy mstill be in its infant,
Bapanese scientists, who are leaders in fledd, have already isolated 3.000 pt
awdceutisalgtances from marine animals andang.l A successful product, especially if it
antiviral or anti -cancer drug, can be worthilllion U.S. dollars or more annually in worldles
one such drug, used to treat herpes, cuyremtlaintains sales up to 1000 nailli U.S.
yedars a

7. MARINE RAINFORESTS

In tropical areas, mangrove swamps and cora¢fs provide complex living communitie
firatect the coastline from erosion and serve labitats for an extraordinary diversity
plathfishes.

Mangrove forests are resilient, unique eceasystthat provide breeding ground for fish a w
as protecting coasts from erosion and théecef of storms, while filtering some noxsou
chemicals. They are, however, sensitive to dilssand disturbances to the freshwater content of
their environment. In some countries, mangrovests are being cleared at a catastrophic rate to

provide space for aquaculture fishponds de not perform the vita ecological functionsf
thangroves yet create toxic effluent.



8. A VAST, INTERCONNECT ED SYSTEM

Although the oceans and their adjacent seash have their own names, they are n
Beswinad, moving snake than the massive lakes may imagine them to be. At tl
wafece warmed by the tropical sun (sometimemaching 30c) is transferred by an oc
systent towards hig h latitudes and the poles.

Where the atmosphere is very clod ( for egdem at the poles ) there can be a m;
trangfalr between the deeper layers of the oceduth@ warmer surface water. Warm water from
the tropic travels towards highelatitudes, where it meets clod air. Herspme of this
asporates  (forming fog and rain) and, as alti@be surface layer becomes cooler (as low-as
20c), denser and more saline. This denser whietty sinks as it returns towards the equator o
the global conveyor belt. This conveyor belt vie® very slowly- about | mm/ sec taking &
Rmd,000 year s for a complete cycle.

3.2 Ocean Ab use: Pallution

Without the Ocean the earth would be as barren and inhospitable as Mars. Top on the list
of the catalogue of problem facing the Ocean islugoh. More than 77% of marine pollution
originates from land and nine- tenths of thiscaacentrated along the coasts where the ecological
equilibrium is incredib ly fragile. The majoculprits are agriculture, waste- water anthep
industr ial effluents. Fertilizers and pesticidestaminate rivers and other waterways they carry
to the sea oil sp ills, one among the most obvfouss of pollution.

The steel, paper, textile, and agrochemical intesstamong others, also pour their effluents into
watercourse as factories spew toxic gases ti atmosphere. Traces of DDT can be fo
& away as Antartica. About 0% of the tathosphere pollution falls directly into the Oceans
or may be carr ied down by rain. Traces ofetats. Including posonous mercury &
vmrfig@seand Rivers. Organic and inorganic  mwttare increasing ly found at the extreme
tfe food chain, notable in the mammary danof whales and dolphims. Plastic obje
aodtainers of all kinds, abandoned nets avttier fishing equipment lead each year to
deathlions of animals that swallow or get trappgadhe debr is.

When the United Nations General Assembly agreettttare 1998 the | nternational year of the
Ocean, they hoped it would serve to drawtention to the essential, but finite resegr
Gfcete to show that there are already signs of strssm human activity, and t
stfhwidtals, communities, organisations, andvegament to take action now to use the Ocean
ways that can be sustained for future gdilomra The year of the Ocean aims to obt
aommitment towards adequate protection of oucedd resources. The health of the Oceans, and
the wise, safe and sustainable use of the Ocesannees, should be an axiom for all government

to accept and honour for the term benefit existarickeir respective and collective peoples.

The  capacity of the Ocean is huge, immg$e of heat transfer, recycling calHed green
pases linked to global war ming, absorbing padluti and sustaining marine life. But this capacity
is in finite, not limitless. The Ocean issal very slow to react but when sig ns gifess
tmieeffects can carry on for decades, ewsuries. This evidence of stress often firsteapg
around the edges, on the coasts.



He mounting tide of pollutants dumped intdet ocean is a biological timetable of
oregadainnag e, with a fuse of indeterminate ioderthat threatens the ver y existence of
bidyine life, but all life on earth says iZabeth Dowdewell, Executive Director of fl
Natteds Environment Programme (UNEP). An estimdi@@.000 man made chemical have been
introduced into our daily life. Most of them eung in the Ocean (IYO, 1998).

The UNEP global Environment Outlook as at 199&den some alarming observations on marine
pollution:

1. An estimated 75% of Marine pollutionand -based, notaccidents such as oil spilg
human s daily activities;

2. About 70% of the waste discharged into thefgaceive no treatment;

3. Large quantities of agricultural and otheontaminants are discharged to streams that
flow into the Caribbean resulting in pollution fingohosphorus, nitrates and pesticides;

4. About 50% of the Countries in West Asimve an oil -based economy which supp
some nations the resources to develop ameregly intensive  agriculture which ha
resulted to the pollution of the food chain, ofesvand marine areas;

An alarming 1.2 million barrels of oil arepiked into the persian Gulf each year.

tHurtidoSeovage deposit provides an overabundéncrittients inthe  coastal waters, that seau
algae rapidly to proliferate and decay, stayvthe water of oxygen, consequently theatlule

6gh and other Marine life. Someexpes of algae bloom are toxic and can lead ftnd
p@isathinbfish.

The has led to the ban of the consumptioh shellfish from some areas of Euro
anterisarthhe drain of pesticides and fertilizewiwater surface are example of what are known

as persistent organic pollutants POPS. Framele, the Arctic is being hit POPS arnwi
from other parts of the world. These ar#eciing the reproductive capacity and disease
resistance of some predators in the regi@onsequently, reports show that higher ti
lesflemal of some of these chemicals have bdeand in the bodies of people in tf
RQPS) o have a d iet rich in the fat of Maringrels.

4.0 CONCLUSION

You have learnt that our beautiful blueargt remains so as long as we take good caf

the

oceans of the world. To do this is for obenefits knowing fully well that we canno
fedllym the depth of the benefits humanity havewificcontinue to gain from a clean sea.

The only choiceisto keep the oceans clean &nele from pollution so we getthe very besbni
our ocean anywhere it is located.

5.0 SUM M ARY

We have come to the end of the ninth Unit of tdusrse.



So far, we discussed on some essential ,faittat the ocean is a basic source of waiar
Adgehthat there is an interaction between axef and ground waterbut ocean is an examp
efirface water. 70% of the earth is covered byocdittle wonder the earth looks blue from oute
space.

We also discussed in details the relevance&fulmess of the ocean. These usefulness includes
financial benefits,, food, energ y, mineralsaerces and discover y of organisms that wooblel
bénefits to some aliment. This may also be saluiio some d iseases that are yet to find cure.

The effects of ocean pollution and some spepiitutants were mentioned.

6.0 TUTOR M ARKED ASSIGNM ENT

1. Explain why the earth looks blue from space amot red like Mars.
2. Discuss on any five roles the ocean p layshasefits to human .

3. Outline global observations on the state oangaollution.

7.0 REFERENCESAND OTHER RESOUR CES
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1.0 INTRODUCTION
Fresh water is an natural resource of furetdal importance. Without fresh water life

Bisaster on earth. There is no known altareato fresh water especially for humanso
HH?J% can be replace it. In this unit, our focus on fresh water.

20 OBJECTIVES
At the completion of this unit, you should bdeato:

» Give a profile for the global distr ibution ofresh water
» Discuss the limits of global fresh resource
« List the causes of wastage and degeneratiofre$h water resource

3.0 FRESH WATER ON EARTH: GEOGRAPHICAL SPREAD

There is a large quantity of fresh water &arth, almost 1500 million cubic kms, but most
|5 useless for us as it contains too muzh salt. Total amount of available freshater
Bi}alngf”is only about 84.4 million cubic kmghe total g lobal distribution of fresh wat
&rth s crust includ ing ground water and wptesent as vapours in the atmosphere is g iren
table 10. 1. much ofthe water on earth s surface and ground rwatpresents deposi
ngi/%h accumulated over along period of time. paifrvia precip itation exceeds the output, small
amounts of fresh water accumulate as lefterowtock in icadeposits lakes and reser wc
Bﬁderground. This is however large the dé¢pasiay be tends to disturb the natural sys
#¥ resource base in the long run and isridnental to the environment. (Okebukola

668"

Table 10.1 Global dist ribut ion of Fresh Wat er

1. ater in snow  caps, Ice sheets, glaciery e#,000,000

2. [Surtace ponds, lakes and reservoirs 250000

3. ater In streams and rivers 1,2000




4. ater present as soll moisture 85,000

0. [Underground water 6L, 000,000

T ptal amount of Tresh water on our planet 4,360,200

3.1 FRESH WATER AVAILABILITY
One essential source of fresh water ferrestrial life is precipitation. The minise

condenses in the atmosphere and forms rdew or snow which are brought ba
@arth s surface. Table 10.2 gives infor nmti@bout the quantities of fresh wa
eagiorates form earth s surface, the totalousmtn of precip itation and annual surface
runoffs. Etc.

Exercise 10.1
1. Make a list of sources of fresh water in Niger
Table 10.2: Annual water budget of our planets

Evaporation from sea surface 452,000
Evaporation fromland surface 12,500
Precip 1tation or ocean surface 411,600
Frecip itation on land surrace 115,900
Surface and ground water runofr 41,000
Total evaporation irom land and sea surface 54b,10

I'otal precipitation on land and Sea surface 3J4»,1

You will observe from table 10.2 that oceam®ntribute about 4,52, 600 cubic kms
water annually to atmosphere but receive only 4,11@&@flc kms as precipitations. The deficit
is balanced by 41,000 cubic kms of surfaead sub-surface runoff which they
feceivthe other hand, land surface receives 3,300 culx kms of water as
prexipiatiess amount of drained off as surfacel ground water runoff to oceans
agount of water present in sea, on landfaser underground water, water pres
atmosphere as vapor etc. are in a state of dynaauiilibr ium. The excess water received
by land surface, about 41,000 cubic kms has t@ Hack to sea- it can not be retained on
earth s crust ordinar ily.

The total annual precipitation of 5, 25,100 culbieskis not evenly distr ibuted over earth s surface
at a given point of time, the amount of percdptitmoisture present in the atmosphere is
maximum at equator begin equivalent to abddimm of rains. At a latitude of 400- 500
North and South, the available perceptibleistnee would e about 25mm during
summers and 10mm during winters as rain vadgmt. At poles this vyield range
gawn in winters and 8mm in summers as raiuivalent. The amount of perceptib
moisture in atmosphere is subject to largar iations which depend on a number ¢
factors. Whoever, it does make the equatoril libe wettest zone. Rainfall decreases as
we move out on either side of equator acquir isgasonal character



3.2 LIMITATIONSOF GLOBAL FRESH WATER

Just like any natural resources, global Hhresvater resources, also have their c
Tingegionss. @ final limit upto which humankindan draw water available in various depo
earth s crust, without damaging the naturakources base or without causing any ad vers
chang es in the environment around. What & thmit? Opto what extent will the withdraw
tibsh water by humanity be ecolog ically sustaie2

We have huge deposits of fresh water onthesmr sur face as well as in its su-face
\Mpses. in these deposits is in a state darpgtual movement from one compartment
bBlovieger, inputs in  each compartment are balabgeah equal output, so that a state of d ynamic
equilibrium is maintained. | f withdrawal fromany of these exceeds the input, the
dimsinishes. Total annual precip itation dand surface has been estimated to be 1500QL:
koisic and loss via evapanspiration about 72, 500 cubic kms. Thmesf there is a ne
gamual of about 41, 000 cubic kms on land sur faedich tr ickles out, drains down and flows back

to the sea. This is the extra amount which cansdbely used by humankind without causing any
detrimental effect on ecology or environment bseatiuse does not disturb the existing deposits

n earth s surface. Any ovdraft beyond this quantity either from sudgacdeposits of
wlaiendiminishes the natural resources base whitlrn could bring about adverse changes in a
drastic change and desertification follows.

Of this 41,000 cubic kms of surplus water @y 000 cubic kms consist of flood flow which
rush down to sea, too quickly to be of .udée is only about 9, 000 cubic kms whi
bamasémve

The ill effects of withdrawal of more water thathe total annual input may be drastic. mtéd
States, some states namely Colorado, Kanbkfraska, New Mexico and Oklahoma, reliec
heavily on the underground fresh water aguifcalled Ogallala for the supp ly of freshater.
ttep letion due to huge owerafts in these states caused the total wgrmeal area to
dewknethay 15%.

3.3 HUM AN SWATER REQUIREMENT
Water is required \virtually ever y sphere ofuman Ilife. It is needed for dire

gahisugogtionfoor washing, cleaning, cooling, amsportation or even for waste disposal,
aguborsndf human activity which require water bargrouped as follows:

* lrrigation
e [ndustries
e Livestock

* Thermal power generation

* Domestic requirements

» Hydro-electric generation, fishes, navigatiowl aecreational activities.

About 3, 500 cubic kms of water are drawn fouman use ever y year. Agricultural sector
thggest consumer of fresh water. Almost 7686 the total water used by humankind |
tbveeed to grow food. To produce 2fbns of organic matter in terms of fresh whtg 2000
tonswater have to be provided to the roofglost of it is lost in transpiration. Wat
ficbabllys 3 tons for every 5 tons of drgrganic matter produced. Following agricultu
genemation (6.2%) and industries (5.7%) ahe tbiggest consumers of fresh water. Domes



requiremat and livestock management taken togethenswme only 4.3 % of the tot:
draten. Navigation, fisheries, hydro-electripower generation, recreational activities e#&dso

require a huge quality of water, much of whichows down to the sea.

The amount of water drawn for human use risver used up completely. A large
eettivneddo the surface deposits or stream flowendah a polluted state which can be used again

as such or after treatment to remove impuriti€ut of the total quantity of water drawn (300
cubic kms) the amount of water irrecoverabtpnsumed is estimated to be about 2,

kotsic

34 CAUSESOF FRESH WATER WASTA GES

Okebukola & Akpan (2000) outline the followinissues lik able to watages and
degeneration of fresh water.

* Reckless Over-Consumption and M isuse _ . _
Water is often misused recklessly. Taps &spt running while people do other thing:

Everywhere we tend to use more water than actually necessary, often because it
available in plenty or because we can affdie wastage. Such an attitude causes c
consumption and wastage.

« Polluti on of Natural Waters _ _
These aquatic systems have also been useda anvenient means of disposal of wa

waters. Both running and stagnant waters amapable of degrading the d iscarc
mitaiiaigle and har mless constituents. However stagnant waters the products of decay and
decomposition persist in the system whereas running waters they are carr ied aw
witer currents. With a sudden rise in humpopulation the volume of wastes are

le f decomposing these impurities. Mosiurfbodies streams can r ivers have become
polluted and unfit for human use.

 Eutrophication of Nat ural Wa ters ) _ _
Eutrophication is a natural p henomenon whiclvolves gradual enrichment of nutrient :

development of p lant and animal life in ldeless water body. Natural eutrophicati
kpowever, a very slow. This process is acatded by addition of wastes and wa
whtelns contain plenty of nitrates, phosphatasd organic matter. While phosphates and
nitrates are essential plant nutrients, decay decomposition of organic matter yield plenty
of plant nutrients. Addition of wastes amwage causes the water body to become
exceeding ly rich in plant nutrients. Bloomsf algae and other organisms appear

thekeater useless.

* Pollution of Underground Water table
Underground water deposits receive their waté@mm surface waters which percolate dov

the upper strata of soil and rocks. Thougdoils possess an efficient biologic
wilaichinefyectively degrades impurities presentthiewater, a number of materials resistant to

degradation as well as non- degradable mattery pass through the upper layers of
goidl pollute the underground waters. Salts hodmium, cadmium, mercury, lead etc may be
present in underground waters in concentratigufficient to cause har mful effects on
liv ing system.



Depletion of Underground Water Table

Pressure of demand on underground water mes®uhas gone up considerably. Eve
godr more water is drawn up from sub-surfdagers whereas recharging of undergrou
water has been slowed down. Massive deforestatiais caused disappearance of plant cover
over a large area of land sur face. In theseace of plant cover, most of the rain we
flotvand down quickly in streams and rivers. e&ittbf it percolates down to sub-surface layers

to recharge the ground water stock.

3.5 MANAGEMENT OF FRESH WATER
The follow management techniques we d iscusseddikebukola and Akpan (2000) for effective

fresh water conservation.

» Water Economy, Re-Use and Recycling

Much of the surp lus water is returned tar face flow in an impure state. A litt
vedececathe over-consumption. We waste because of its easwiladiity. If a water
weter installed and money chargedr fevery bucket of water we use, water oonsion
pfiomestic establishments, livestock managementrahgsiries would drastically decline.

Power generation is another sp here of hunativity where in a large amount

nexereds Most of it, however, is used as cookambit 90-95%). Irrecoverable consumption is

only 5-10%. Water used once may be used nagar another purpose. All process
trguiket good-quality water. Agricultural rumefffrom fields can likewise be used to

iyafgand down the stream while an efficient usewater with conditions of proper drainage

can sig nificantly reduce the agr icultural runoffs

Development of an efficient distribution system

Water resources are not distributed evenlyherefore, transport of water from one ple
tnother becomes an essential part of watamservation efforts. Many river basins hav
plenty of water which flows down unused tbe sea. This surplus can be diverted
te@grions through a system of canals anghegp Water drawn out from undergrou
nattdedaansported to zones where underground watenot be tapped.

Reducti on of Pollution and Recycli ng of Water

Pollution spoils hug e quantities of our aad water. All possible efforts should be
undertaken to divert waste waters to some rreat plant instead of releasing them into ot
surface waters. While treated water can ladelys discharged in our aquatic systems,
alag be recycled where thereis more pressiad.ne

Enha ncement of Surface Storage Cap acity

About 27,000 cubic kms of fresh water whigbhrdown to the oceans through streams
rivers of the world as flood flow are of no uséhtamankind. We can store this water in tanks

and reservoirs for use during drier seasonBis can be done by erecting embankms
dachs which check the flood-flows and detawater for longer duration on land surfac
Through a system of pipes and canals thderw@an be supplied wherever needed.
potential energy, the energy of water flomg it moves from a hig her place to lov
may be



used in hydroelectric power generation, whitee reserviors which develop behind t
gwmy be used for fisheries and other recreatioctal dies.

* Improvement of Underground Storage Capacity
An enormous amount of fresh water is storied underground deposits. It represents
accumulation over a long period of time. ve year, about 105% of total
préeipittmnground water table. These depos#g ularly feed streams and rivers dur
feignds.
Groundwater deposits are cheap and easily obt&isabirce if freshwater-except for the cost
involved in its withdrawal. We can improve thground water storage capacity of earth cr
by providing an effective plant cover over thd sarface. Plants obtains most of their water
from soil moisture and keep the surround ingbol and humid, thereby, preventir
masegtivwater through evaporation.

» Augmentation of Existing supplies of fresh water
Many regions of the world with scanty ramllf have no other choice but to augm

thgier supplies buy other means. This can be dgne b

(i) Desalination of sea water: A huge stdrewater exists in our ocean. Only ifthe salt
content of sea is removed we can use the wéteconsumptive purpose. This can be
done by desalination plants, which are d&dgn huge distillation sets operated ¢
solar energy. Desalinization plants are alyeadnder operation in many countries.
However, these plants are ver y expensive.

(i)  Artificial rain making: in general only 280% of the moisture content of atmosphere
over a locality pecipates as snow or rains. It has beenerobd that clouds
witiperatures ranging between 50-200C nearlyays lack condensation nuclei over
which moisture condenses to form droplets wehter. Small particles of substance
like silver iodide, sodium chloride, dry icesolid CO02) etc, are injected into a thick
layer of clouds (cumulus clouds), around wWhicoisture condenses and droplets
water form which sink down as rains. In a numbafrcountries active experiments are
being carr ied out in this direction. Howevethe process of artificial rain makir
gill in an experiment stage.

40 CONCLUSION
95% of world s waterisin the ocean. The restin snow, ice, bodies, of fresh water and gdou

water comprise the rest. Fresh water sustainsvhkie of life.

Jus as we take the air we breathe for grantedhandly think of our dependence on fr esh water.

We worry for too regular ly about its pollutiomnd effects per haps since water comes to same

us so cheaply and easily. Yet many Irurdwellers spend up to six hours a c
feirevitigtantateand often polluted streams, v, no dead ocean has been found, redd
lifeless from human waste. But several lakesyer, around the world ave been read the
ffes in just the past 40 years. The chgke now to you and | is to resurrect th
atiterkéem similar exper ience.

5.0 SUM M ARY



Much of the water on earth s surface anddetground water represents deposits wt
pagemulated over a long period of time. Amportant sources of fresh water terrest
iecijgtation. Like all other natural resourceglobal fresh water resources, also, havie tloavn
limitation.

Irrigation, industr ies, livestock, managemeitttermal power generation, domestic requirement
and hydro- electric generation are some sectonsimian activity which require water. The future
estimates of water consumption provide a gripicture. Reckless over consumption &
asfiswedl as pollution of natural waters are som& the causes of wastage and degeration
fvashr resources.

6.0 TUTOR M ARKED ASSIGNM ENT
1. Outline and d iscuss five causes of fresh wastage and degeneration

2. Mention and Explain four Management Methofikesh water conservation.
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1.0 INTRODUCTION

This unit is the beginning of another module. sTimodule will focus on

waste management related issues energ y and limategy

The goals of unit 11 however is to stiatel discussion and critical thinking  onhatv
constitutes waste categorize solid waste and igigininanagement techniques.

The last century and especially after the seewortd war there has been a dramatic increase
the production of waste, ind icating unprecedegtéabal levels of economic activity. This can be
attributed to the industrial and scientifievolution that proceeded world War Il , esake
gontemporary developed nations. The increase waste stream of western economies
btributed to factors such as cheaper conspnoelucts, the proliferation of packaging chamg i
patterns of taste and consumption, and the denmrabhvenience prodcts (Gand y, 1994)

2.0 OBJECTIVES
At the end of this unit you should be able to

» State the definition of waste
* Mention solid waste categories
» Highlight strategies for managing waste

3.0DEFI NITION WASTE

Several definitions have been mentioned ofatwltconstitutes a waste or what a waste
These



defin itions vary from individuals based on theperception of waste. Barrow (1993) says waste is
something for which we have further use and whkehwish to get rid of. From this definitions a
waste is any mater ial we wish to dispose off,tbese materials any still be very useful fdreot
purposes but may not be, for the individual thants to dispose it or perhaps he does not realise

its economic value. On the other hance tindividual who wants to dispose it ym
(REfhel®® or economic value of the waste Imdy be realize the keep the mater ial
gértg%rossession for whatever reason that is reblgoenough for that individual.

Barrow (1993) defined waste as any damagkdective or superfluous materials that &
GBd'being hazardous. Waste can be defined vdsat we assume to be no longer of
Bsulé?gr, éOOO). She argued that as long asmancality, which may even be value, istoo much
to contain it becomes a waste.

Waste is any substance for which the user hdeeived benefits from and needs be disposed, o
has perceived that the substance or materigls not of value or importance to him al
Wﬁﬁeffbredispose off. This does not imply th#ie perceived waste is useless, except hby
WHd  has disposed it or may realized itseless but that usefulness may not
m%%mam% A& individual who has disposed it.

Production of wastes is inevitable, this is beeausst environmental wastes are by- products of
inevitable and profitable human activities npavhich our continual sur vival hinges onda
Hlﬁnand for improved quality  of life. Facedithw this need, the challenge before us is twev
techniques of manag ing humans, numerous wasthout depriving future generations
H’éeﬂrefits from the environment. This developntmewill go a long way in minimizing wast
ﬁegative impact on the physical environment,\aitidead sustainable development.

3.1 WASTE CATEGORI ZATION

Waste may be categor ized on the basis of soofggmneration, which include;
| Domestic waste

li Industrial / Agricultural waste

lii Mining and Exploration waste

Iv Nuclear waste



Another form of classification of waste could Eséd on

Solid waste
Liquid waste
Gaeous waste

3.2. SOLID WASTE: A Critical Review

Solid waste

according

to Douglas (1992)

its state. This implies;

isn  aextremely heterogeneous

mixture

ﬁ%}Sti&b%ggrs tovary according to season,sbkd characteristic of the neighborhood arcv

has changed
mater ial that is not

fFoﬁirqu?nanufacturing

wastes generated

lifestyles.
I

from a number
B‘L?sriiﬁ%tsses and a few other, are referred

But Miller

iquid or gas. (2000)says

industries, constructiomms, cooking

of sources

321 CLASSIFICAT ION OF SOLID WASTE

(2000) idetl solid waste as any unwanted or

solid wastes are non- i

which include homes,

tolAsIMIPAL SOLID WASTE.

recreation or agriculture.
hospital,

dischar
quid, gaseous
8ol

schoc

mals

ns

UJ

SIN [Types ESSENTIA L SOURCES
COMPOSITION

I. Adriculiuralwaste  Harvesiresidue, gardampy Animals farms, farms Ani
manure, Anima waste dead fiskeeds, Abattor
Abattoir waste

Z Abandoned Vehicles Bicycles. Automobliles & OrRES Mechanic wWorkshoy
Trucks Road sides

3. Canstruction & Demolition Cumber concretey@y cemgnt Construction & Demolifid

waste bags, plaster, tiles. Roofipg sites

pipe, roofing sheets, planks,
conduit pipe wire

4 Tndustrnial wastes  Scrap metal, p Tastic pafigr Chemical Industries, g Tas
ash (removed by air -pollutiop industries mantifeng
control equipment in industfialscompanies
&electr ical power plants),
cinders, sludge from industiial
waste treatment plants, glags

o Mupicipal Solid waste

6 Organic waste  Waste from cooking and Stpeks beaches,
cooked food or left over papers,householdstirsts &
wood, unused wooden furnityire, businesses imear urbgn
rages, cartons, flowers, trges places
dead pats.

T Tnofganic waste Metals, cans metal foil,orf@same as above

Incombustible ceramic, g lass




Conjbustible  Rubber, plastid

nylon, Ileatheram® as above

6 Minjeralwaste Earth & R(g

ck from mining
extractive and relining

MB) process & mineral
refunding p lants.

(  Raflioactive/ Hazardous
waste

Pathological WasSIeloSRE,
radioactive materials pois
hazardous chemical &
pesticid es

on

Inadustries and Insttutons

[Coarse screenimg,sgptc

8 SeTVage freatment residue

tank sludge & chambers

Sewage treatment plants

Solld waste constitutes a major problem to néoes world over. The United States, with abou

4.6% of the world s population produces about Iillion tons of the worlds solid waste miller,
2000). On the other hand, Nigeria with abdfbo
generates about 12 million tones of solid wast&his pred iction is based on the estimate of Eko

of the worlds population (120 million)

(1997) thatthe averaged solid waste genetatedNig eria with a population of 100 million aw

found to be 10 million. Thi

s implies hat on theeeage each

individual will generate 10 tones of

solid waste per year. The population of solidte@sllection and disposal has become one of the

most intractable environment problems facing dsyoespecially in many of our urban areas.

3.3 STRATEGI ES FOR MANAGING WASTE
There are several strategies used for managing\akbve,2007)

(1) Opendumping:_ Th

uncovered, with |

at is, deposition of doland

liquid waste in a land d isposal siteft

ittle or no regard for awht of scavenger, diseases, air pollution,

aesthetics and water/ and pollution problems.

Advantage

(1) Very easy to operate within a short period

(2) It is not expensive

Disad vantage

1. It isa disease breeding strategy

2. It resultsin air

- pollution when burnt

3. The leaching results in contamination of gubwater, and surface water.

4 The bad odour and contaminated water

unsightly)
5 Land use becomes a

big problem

adfiect

man, animals, and plants. (quite

1. Sanitary Land Filling: Itis an upgraded wensof open dump ing strategy. Here, the land



site is located. The waste are spread in tlagers, compacted, and covered with a fres
layer of soll
Advantages:
1. It minimizes pests and aesthetic losgsedses, air-pollution and water pollution
problem
2. It isgoodfor land reclamation or it enbes the land value
Disad vantages
1. Ifnot well managed, it can degenerate iermdump
2. There might not be space for land fiite, because of human activities (house
construction, far ming etc)
However, it requires a high level of commitmentaiched attitude and sincerity of purpose.
3. Secured Land fulfilling: The use of anda storing hazardous solid and liquid wsste
usually stored in containers and buried. Sudtes sire restricted and monitored.
Disad vantages: Not safe for neighboring inhab#tant
4. INCINERATION: a strategy in which solidiqlid or gaseous combustible material is
burnt on a piece of land ( in a pit) or in a conéat
Advantages:
1. It reduces the volume of waste by 8%
2. It removes odours and disease carr ying a@cganatter
3. It needs little land space
Disad vantages:
1. It isexpensive and needs skilled labour.
2. If not well managed, it result in aipollution and respiratory disease because of
discharge of carbon monoxide, sulp hur dioxigeisonous gas and harmful particles.
5. Co mposting: Dumping of boi- degradablelidsowaste into prepared pits, later covered
with top solid, all allows to breakdown (@ogh bacteria) to produce a huniiks- end
PéPe%ga to as compost such biological deamsiipn of organic wastes under- controlled
cond itions requires that wastes besotted to garbagack
Advantages:
It converts organic wastes to solid conditiomerfor fertilization.



It improves crop yields

Disadvantage
Where the wastes are not properly sorted dwefore dumping some undercompos
gb(?@{gcand nylon can obstruct plants growth.

6. Resources Recovery Plant Usage
This strateg y turns waste to useful resource Iheétiere are 2 ways;

(@) Low Technology Approach: this requiresmes and business houses to deposit
recyclable waster paper, glass, metals afabd scraps into separa
Foorm%iﬂ\?/rg'rd transportation to scrap dealersmmost plants manufacturing plants
for recycling.

(b) High Technology approach: This requiresllection trunks to transport mixed
urban wastes to plant sites where they are s@ameadd sorted out to recover glass,,
iron, aluminum, and other valuable items whiche later recycled to produce new
products for market value. Other combustiblsastes are later burntto
B{é’%‘?%t water, electricity, etc.

Advantages It turns household, agricultural amtlistrial wastes to useful mater ials. .
Disadvantages: It can cause air- pollution nibt properly managed.

Exercise 11:

Find out from 5 people each from

() Your class mate

(i)  Office mate

(i) Members of your community on how they dispaheir waste.

Nuclear and Toxic waste Disposal: Nuclear wastegadlioactive materials which are dangerous
to most forms of life. Nuclear industries andanium mills generate them

Toxic wastes are garroted from toxic chemicals rmethls, which are poisonous to human being
and the wildlife. Examples of metal wasteshich could be toxic arelead, mercury,
GAAMM enic  Toxic pesticides include DDTdrial lindane, endosulfan, potassium  and

phosphine.

Disposal M ethods:

Since majority of highly radioactive waste keaa a number of years to decay, dispe
takes



different for ms:

1. Dumping wastes in Poor countries e.g. Tkeko Waste dump of 1988. A Germ

ﬁw_‘g LINE, dumped toxic wastes at koko forh iDelta State of Nigeria, before it w

[)%{E‘IQYS%UROPE in same ship.

2. Storage in stainless steel tanks: The ulergaal is soliciting the waste in glass tigiou

nitr ification. Such tanks are constantly cocded monitored for a length of time

3 Exporting nuclear wastes to deserts in exchdmgnuclear technological know- how e.g.
Germany exports (waste to China for bur ial inlls@esert

i) Effects of Nuclear & Toxic waste Disposdhe effects are numerous on man, the flc
and fauna of our environment, health problem sagchconvulsion, dermatitis, irritation of
nose/ throat, anemia, skin burns, chest painsdalisorders,

i)  Compulsion of manufactures to label theiproducts with adequate disposal instrustion
(e.g. cans, yogurt, pure water e.t.c

40 CONCLUSION

Waste has been anwill perhaps remain the focus of environméentttention and researc
fRE fir st quarter of this century. This ¢bietion is based on the realization worldeo of
Hhezardous effect of mismanagement of waste bordiversity, environmental quality and
especially on human health. The search fompraved quality of life scientific and technglc
.t?éj\llelopment, cum the problem of populatioress @ the environment will continue t
Wﬁéﬁ and its management a central focuw fiscussion. Critical in our bettt
ng}%gel@ﬁ% neeOcIOf emp loying sustainable tevagsnanagement techniques, which is an index
liv ing sustainable and economic enhancement.

5.0 SUM M ARY
Am sure you can now fate at least two defins of waste and explain what is so

W@éc‘te‘fro% these definittons we have able hlgted categories of solid waste whi
g}ﬁ'&ﬂ'& others agr icultural waste, municipal mahand industrial waste.

Strategies for managing waste discussed fos study includes open dumping, sanitarydla
filling and composting among others the adages and disadvantages of these techniques we
also discussed.



6.0 TUTOR M ARKED ASSIGNM ENT
1. Critically review the definition of waste

2. Mention three waste management techniques
2b. State two each of the advantages and disadgesof the methods mentioned above.
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1.0 INTRODUCT ION

The heart of the matter in waste managementresycling. | f we dont take it to heathe
va8[I%I be really a filthy p lace to stay. This uthierefore seek to take you ona discussioar tm
explain the concept of recycling and steps goventraed indiv idual you and | must take.

Since recycling isthe heartofthe matterwaste management, my questionto you is whatis
your heart?. Therefore the heart of the mattarnsatter of the heart.

Recycling must be the matter in your heart. Enjggur study.

2.0 OBJECTIVE

At the end of this unit, you should be able to
 List and explain examples of waste recycling.



» Discuss the economic factors that influencetevescycling.

» Define the concept of life cycle analysis

» Ouitline the roles of individuals and governmenvtards recycling.
3.0 waste recycling: essential clar ification
Akpan (2001) says recycling is the collecti@eparation, clean-up and processing of was
substances to produce economically valuable maiter iproduct. Recycling can occur within the
manufacturing process, like the paper industwhere surplus fibres, mill ofuts and
Bgmeargr%ﬂs are recycled back into pulping pssc Also recycling takes place after usageaevhe
paper can be gathered, separately or extradtem the waste and then -re-enter theepe
making process. The benefits of using recyclablatenals means that there is reduced savings in
the production process, reduced emissionsaito and water and on to landRecycling may
QRAt/ays be the best environmental or econoromtion for a particular type of waste, 0
&H'alysis of the processes involved in recyclingue treatment and d isposal must be made.

3.1 HOUSEHOLD WASTE RECYCLING: AN OVERVIEW

The composition of household waste is shown iarggl2.1

Diagram
Fgi 12.1: Typical composition of collected usehold waste in the U.K source : waste



management paper 28, recycling department of emviemt, HMSO. London 1992.

The theoretically recycling components inclugaper and board plastics glass, metals and
putrescible materials. However, in some cases ipossible to recycle some of the wastes due to
contamination.

Exercise 12. 1: Make a pie chartthat similath®oon e above indicatinga possible compmsiti
of household waste that may be generated within

(i) Your home

(i)  Your immediate community

Asid e from the putrecible waste such asdfoand garden waste that makes up over .
%usehold waste, and it is estimated thatoub50% of this material are potentia
fﬁ%&fﬁp{ﬁe composting technique.

The recyclable materials present in householdste in every heterogeneous mix and the
separation of the materials is one of the majeclaim the materials separately. (i) Bring Mt
and (2) Collect Method (Akpan, 2001).

« The bring method involve the segregatioh recyclable materials for examples, pap €
plastic and g lass bottles, metals and texti@®f household waste by the public delivery
to a centralized collection pool.

The pools may be for bottle and p aper bardituated at the local mater ial or thecalo
RtéRhant.

This method has a low advantages -cap itattscoeasily accessible and can provide asy
method of segregating clean readily marketable madge

Disadvant age: the take up of the schemes by the public can be low. In addition,
Hé%oﬁ@ uﬁgﬂghtly with litter spillage and can be atraction for vandalism.

« The collect method involve house to housdbg&ide collection of designated recyclable
mater ials, source-separated by the househodted placed in separate containers.
Advantages: The Collect system is a convere for the householder and hig her
recovery rates of recyclable materials. Disadtage: The collection costs are higl

Hat separate collections or purpose built hicles with separate enclosures
required.



In addition, costs associated with the sgrtiof the materials and transport to the
reprocessing facility are extra costs. Howgevehese may be offset by the incol
{h%nl‘.ale of the recycled materials.

Exercise 12.2: Find out having discussed withdites (10) in your community on:

1. Which of the two systems would be suitableun community?
2. Give reasons for their position.

Asid e from the br ing and collect methodse acentralized materials recycling facilities wée
Hbeijsehold waste is brought to a central tpldor recycling. The waste can be separe
P%t&clable materials, partially segregated or cetaty unsegregated.

The number of components inthe waste will bdluence the sorting and sep aration technolog
or manpower required for the mater ials réongc facility. Recycling facilities  for
HseP'Rg&ed e  designed to process househotmnmercial, and industrial wastes. Inevitak
mgterials are contaminated, for example, with lerok glass, food stuffs, etc, and recov
B?t(?g‘cyclable materials are low.

The stages of separation include trammel esing, mag netic separation and manual sorti
Manual sorting is necessary to separate rdifite types of plastic and d ifferent colour
gm%ngh the trend is towards an increase mechanization of the process. /
Hﬂﬁ%@(ﬁﬁgs%ﬁg waste mater ials recycling fagiktould recover approximately 15% of the waste
stream as usable materials.

The remaining 85% is largely organic and can d$®xluo produce a .

Fuel (refuse derived fuel, RDF), converted tompost or land filled

3.2 INDUSTRIAL WASTE RECYCLING
Industrial waste recycling involves direct relayg, where waste materials is recycled backo i
the manufacturing process in -house withire tfactory. For instance, broken glass would



normally be re-melted in the production psxe Also, plastic off-cuts and scraps areo al
recycled during the manufacturing process. eOthndustrial sources of waste are routinely
recycled within industry.

An example is agricultural waste which is sty landfiled or used as animal feed, and
consequently the material does not enter femeral waste pool of the community. Simi
Bonstruction and d emolition waste is ofteacycled on -site as aggregate or ballastthe
construction of new buildings.

Other industrial wastes are often recycledut bind irectly, as postonsumer waste
GMRI6R ial wastes are by their nature, y ver iable in  composition. Commercial waste vaoul
include waste from shops, offices , restaisranand institutions such as schools. Off
W@rﬁt&ns a high proportion of waste papehilev resturants will have hig h proportiond o
putrescible waste, but also glass, metal canpkstic packaging.

Industrial waste will be heterogeneous in camposition, and depends the product being em:
Many large companies have separate wasteectiolh and disposal arrangements, which m
include recycling.

3.2.1 Plagticswasterecycling.
Plastic polymers forms the majority of wastsd the volume and types used is increas

interesting. The two basic types of plastic. Thaprastics, which soften when heated and harden
again when cooled. Thermosets, which hardgn chring and cannot be re-molted.
Thermoplastics are by far the most common and reggclable.



Table 12.1 examples of applications of some plagiee Warmer Bulletin 1992)

Plastic type Typical application
High density polyethylene Bottles for househol
(HDPE) Chemicals, bottles cap

Toys housewares
Low density polyethylene (LDPE) bags, sacksitamers
B. Thermosets Automotive electrical

Epoxy resins equip ment adhasives.

There are six main plastics which arises municipal solid waste. These are high ign:
polyethylene (HDPE), low density polyethylen&éDPE), polyethylene, terephthalate (PET),
polyprop ylene (PP), polystyrene (PS) and yyalyl chlor ide (PVC). Separations of tt
RGSfCSvaste is mainly by hand, either by thHeuseholder prior to collections or at
F@%%ﬁii%s facility. New development attemptsatdomate the separation scheme for segregating
different types. For example separation schemmesdgregration p lastic types using X-ray senses
have all been researched (see Basta et al,.1995)

Recycling of plasticsin municipal solid s weasis limited in practice to plastics containeiace
the remaining p lastic is in the form oflnfi which is difficult to separateThe separatec
Hl%%é‘F ial is processed by the end user bgingp granulated or palletized. Melted
H?erﬂgauyand extruded to form the end product.rElegcled p lastic may be added to virgin p lastic
during the process. Outsets for single types ofaled p lastics include HDPE, PVC and PET.
Applications for plastics mixtures have inadd plastic fencing, traffic cones, and garden
furniture. There is resistance from the como market for recycling plastic to produdém
which may be needed for food packaging becautethe perceived associated health hazard.

The low-grade uses for mixed plastic recyclethterials has led to research into alterea
processing methods to produce high value ywmtsd One example is via tertiar y recycli
Péedstock recycling where the plastic wasteatemals are petrochemicals that can be
feedstock to  make virgin plasticThe process has the advantage that mixedtigdasan be
gi%%% all the feedstocks is reduced to phl#micals. The plastics is identical to wvirgp
g}%i%an therefore be used in any app lication.



3.2.2 Glasswasterecycling

Glass bottles, jars, and other containers made up of about &% of household wast
?Iﬁ%al%tycling of glass container is well deweld in some countries via the Bring meth
Wé)tln'seholders delivery to bottle bank s. The baak be categorizedin terms of the colour of the

glass.

To overcome the problem of var ious colour giasd the need for sorting, a process method has

been developed in which clear glass is caverwith colour organic coating which, wh
HTSSS is being recycled, simply melt awayheT outcome is that there iso nneed for
gPAggrePo be manufactured and consequently limot to the amount of cullet which coul
Peecycled.

Glass is manufactured from relatively cheapw r materials ( silica sand, limestone &
88%%Wate ), and it is energy intensive.

But glass recycling reduces the energy used semeled glass melt at a lower temperature than

the raw materials.

The techniques of waste g lass consist ofers¢ stages. The glass from the tlbotbanks
i(felivered to the recovery p lant and sorted Hguwolt is then sorted by colour in separate bunke

until required, when it is fed to conveydselts, where ferrous materials such as bc
FaPRv&i%y magnetic separation, and  hand-sowibg iemove other unwanted contaminants.

The glass is then crushed and screened lagid-weig ht non-ferrous contaminants such a
aluminum caps, plastics and paper labels are rethby vacuum suction. The crushed processed

glass is then available for recycling into thesglanaking process(Akpan, 2001).



3.2.3 Pape Waste Recycling
The majority of recycled paper and board, oudb 88%, comes from commercial a

ng't"étgialstreams and the remaining 12% from ¢omestic waste stream. The reprocessin
required depends on the grade of paper atelle as waste, ad the amk. The hig hel
8%’& collected for example, as paper rilbduction scrap pulp substitute for use in

app lications such as printing paper tissubgermediate grades of waste paper, such as
newspaper, require further processing to inde-the paper and can be recycled back

HEQNspaper industry for newsprint. Low qualityaste paper is used mainly for packagin
mater ial.

The recycling process used depends on thega@es of waste paper and the end prod
Initially the paper is pulped, followed by waus stages of screening to remove contaminamnts, de

inking and further processing to clean and thicthe pulp. In the case of higher qualitygrap
a final bleaching stage may be include.

Recycling waste paper reduces the need for wwohu from trees, butin some cases the wood is
harvested as a commercial farming crop amdyadling would clearly influence this marke
Hbld ition, recycling can reduce the energy ireguents by up to 40$% and water consumpt
BM%. Also, emissions to air and watemd solid waste can be reduced recycled rpape

HS%aﬁgon to virg in paper.
There is a practical limit to the number times that paper can be recycled because
g%?ﬁually break down or become too small forghper making process. Estimates suggest that
a maximum number of four recycles would be pdsdgiliAkpan, 2001)
Reflection
Do you know any recycling waste paper industryNigeria?
3.3 ECONOM IC OF RECYCLING
Waste recycling depends on several inter -releqdirements, all of which has to be in p lace for
an economically successful scheme to be attained.
These conditionsare:
 Asecure and stable supply of waste substances
» A suitable collection system and transportatmthe recover y p lant
» Areliable materials separation and clean-umcess to produce the end recycled markets



for the raw materials and products.
» Secure and stable market for the raw materidlpgoducts.

Secure and  stable supplies of waste areuirssj for the market to invest in tf
@é\%fgﬁment of recycling process facilities.
Over-supp ly of wasteor loss of markets for the end recycled potsl means that dispos
f¥She treatment of the umecycled waste become a factor in the assm#s of the
SRPRACUF of the project.
The collection and transportation of the wagte the recycling facility should also be dtahnd
able to undertake preliminar y sorting of the wast
Contamination of the materials is also atdacin determining the economic viability od
recycling scheme. Placing non- recyclable wattethe recycling collection container can mean
at best an important increase in the time reguirfor sorting and a consequent increase intscos
and at worst the scraping of the whole contaioadl The level of contamination by d irt, grease,
food waste and so on, the recyclable materi@sans an increase in the level of clean afp
mgter ials and a further increase in costs.
Recycled materials, like any other commod itsaded in the market place, are subjec
3H8pl¥:lemand with the additional proviso thatrehwill be competition from virgin mater ial
Mud ition, some recycled mater ials are tradaécternationally and therefore subject
Fr%mpetliggg)cling schemes in other countries Whicmay be subsidised or which produ
Fﬁg}’éﬁj?gls of higher quality.
The terms diversion rate and cost differendeave been used to compare the costs of
recycling.
Diversion Rate (%) = A/B x 100
Cost difference (%)= C-D X100
D

Where A = Amount of material recovered as recychederials.

B= Total amount of waste generated

C= Cost of waste management with recycling

D= Cost of waste management without recycling
Exercise 12.3



What does a cost difference of -5% imply?

34 LIFECYCLE ANALYSISCONC EPT

Life cycle analysis is the analysis of a prodagdifetime to assess its effect on the environment

The idea of life cycle analysis is a useful onevaste management and aid s in the determmati
of whether waste redse, recover y or disposal is the best malae environmental optior
I-Wée cycle analysis of a product involves makindetailed measurements during the manufactu
of the product from the mining of the rawmaterials, including the energy inputs used
B?oduction and distribution, through to its uspgssible re-use or recycling, and as final passil.
Akpan (2001) stressed that defining the blamies of the life cycle analysis and the
methodolog ies is vital, since it may var fyom analysis to analysis. For example, sa
F\‘g@ygl‘%cluded the environmental impacts in teofsmissions to air, water and onto land when
the final waste is disposed of in landfill qoamed with incineration. Others may include 1
Eﬁf‘cle analysis of the machinery used in the martufa of the product.

3.5 PERSONAL STEPSON RECYCLING
The following measures are recommended for yesiizen:
 Learnwhat isand notrecyclable, and whatlpots recycled goods are used in.
Glass. Clear, amber, and green glass is recyclable; milk-white g lass, plate glass, light
RYSscent bulbs, and crystal are not.
Paper: Recycle all newsprint, corrugated boxes, egg cartons, telep hone books
SW%VW-OW %%per. Waxed or plastic-coated pélime cannot be recycled.
Aluminum: Recycleall cans, fail, TV trays, ice cubetrays, aluminum, siding, widows, and lawn
furniture.
Metals. Test all metals a magnet. If the magnet does stick to them, they can be recycled.
P@ﬁgus metals, lik e cast iron, steel sheet aima@h-coated metals cans, can be recycled. Ron-
ferrous metals like nickel, bronze, copper, hrass lead first check with your recycler.
Pla stics: recycle all p lastic containers.
* Precycle: A new concept, it implies simplpat you should consider the end result @
ever ything you buy and where it will eventuakst. Choose products carefully, consider the
environmental impact of each. It is safe? Is edsonable? Is it recyclable?



» Consider designing or redesig ning your housedliyle to accommodate recycling.
 Encourage recycled and recyclable goods watrk, includ ing all stationary, brochure
anOIcatalogues, as well as buying recycled packaging.

3.6 GOVERNMENT STEPSON RECYCLING
* Recycling laws should be adopted by all tefrsgovernment.
* Recycling operations should be provided wigjuarantees of minimum supplies, similar to
those alread y offered to incinerators and lahdfierators.
» Higher taxes should be imposed on non-recyelabdisposable products.

40 CONCLUSION

A study of the hierarchy of waste management stibatswaste reduction is at the top, followed

by re-use, recovery, and finally disposal.

Thus, the primary solution to the world s untng garbage problem is source reducti
mﬁws the less we create, the less we havethrow away. Reducing the amount
g&?@?ated by placing limits on packaging amestricting the use of disposable produ
B}ﬁ%ty of every nations community s anddiindual s list of environmentally wise thing®
do. Next, we must beg in to wee as many products as possible, from b#egsboxes,
gﬂgthing else that may have a Ilifether than in the dump. Third, recycling m
ﬁg}HB?‘S%‘Sﬂg%d in every neighborhood. It is fanger a chore for hipp ies only, instead, what i
gradually emerging across the world is a abrorecycling structure initiated by governmen
private enterprise, and new technology.

Various urban governments are desig ning new teays for separating the variety of recyclables
States, localities, and private companies are dimgl or contracting for such systems. Mandatory
recycling laws are finallyin a state of traimmi. It is time for the giant of Africa to beauty giant

by being in the forefront of recycling technolagliein  Afr ica.

50 SUM M ARY
In this unit we have learnt that, recyclingg the collection, separation, clean-up ¢

BIPCWRY  materials  to produce a marketableatemial or product. The segrédga of
household



wastes fore recycling may be carried out the Bring and the Collect system. Recygli
facilities also exist for unsegregated waste. Tietdgies have also been developed for recycling
industr ial and commercial waste. Plastic, asg] paper, metals and tyres are example:
H?eﬂ]scan be recycles. Some economic congidesa influence waste recycling. In order to
determine whether recycling or another wast@nagement procedure is the best practicab
environmental option, a life cycle analysi¥ a product is often carried out. Both thed i
Eﬂsz%?'ls and government have important rotes play in the implementation of recycling
programmes.

6.0 TUTORM ARKED ASSIGNM ENT
1. Mention and explain three examples of wastgaleng.
2. State 3 responsibilities each of individuad a government towards recycling.
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1.0 INTRODUCTION
In this century global environment issues closdnificantly influence pattern of energy
use around the world. The goal of thistum to create the awareness and realizaifo

Sgﬁg%ption pattern around the world - developmad developing nations

2.1 OBJECTIVES
At the end of this unit you should be able to

e List sources of energy
* Mention nations that consumes more energy
» Differentiate electricity consumption patterbetween developed and develop ing

nations

3.0 GLOBAL ENERGY CONSUM PTION

Overview of global energy use

In the next thirty years wor I[d energy use likely to reach as much as 70 % Jennil
%326)begn predicted that humankind year ase amount of fossil fuel that it took natL
8Uerage about one million yearsto producel9®0; global energy expenditure amounted to a



annual 1. 3 billion Tones (Bt) of coal ealent, four times greater then in 1950, ¢
& Wnore thanin 1850. (Okebukola & Akpan, 020

In 1992. 74.6 per cent of world energy canfieom fossil fuels, 13.8 per cent fro
R}PJBS,SS crop wastes, dung, etc) 5.9 per cdrim hydro-power and 5.6 per terfrom
BHEIRA (British petroleum 1993) About 1,20fillion  people living in developed countries
consumed over two -thirds of this total energy $ypphile less than one-third went to the 4,100

million people in the developing world so uyorealise that we are not the problem
EO0fE®ption. So why so much consumption bgvetbped nation over the past five i
)Q’r%t%y demand has increased by @& cent. Together, the USA, the largesbdpcer
%mmercial energy and the for mer USSR, kirmn second, account for all most 40 |
ﬁ%‘(/vo?rd s energy supply. China is third in ranRroducing .8.8 per cent Africa produces 6. 4 per
cent, and South Amer ica 4. 3 per cent.

Reflection
Can you compare USA and Afr ica consumption nargy country A countr y vs. continent

In terms of energy consumption, the USA is first in rankIin the USA per capit
EBRE®ption is 320 g igajoules per annum (GJ Lyr-a  fall of 4 per cent during the p:
%gpéyalthough total consumption has increasetyhl7 per cent over the same period, but with

its energ y intensity (energ y use per uwof economic output) showing a 17% decrese
@éfmparison, per capita per annum energy consampts 9 Gj in India, 23 Gj in China and de:
than 1.5 Gj in the nineteen lowest rank ieguntries, sixteen of which are in Africdhis
3%?1% of countries obtain 83-96 per cent tbeir total energy from tradition fuels. For

recoverable energy reserves, the followingurfies are taken from the report by the [Woi
Resources Institute in collaboration with thénited Nations Environment programme and t
United Nations Development Programme. Global ovecable energy reserves are dominated by
the USA and former USSR, with southeastiaAsnd countries around the Persian Gulf
controlling 57 per cent of proved recoverablepetroleum reserves: Saudi Arabia probably
controls about 26 per cent. The former USSBntrols 42 per cent of proven recovera

f4ves and the Persian Gulf 25 per .cemh terms of hydroelectric power generatiothe
USA



(14 per cent.) and the for mer USSR (10 per cdefid in installed capacity.

Exercises1.3.1
1. What is Nigeria s crude oil reserve
2. What is the country s daily production

The consumption of energy in developing coast is rising rap idly and by the end
Hﬁgﬁade will dominate energy markets worldwida. a report released in April 1994 by t
International Energy Agency energy consumptionEast Asia is expected to grow by about 150
per cent by 2010, while in the twenty two courgttieat belong to the Organization for Economic

Co- operation and Development (OECD) for the sameod the increase is predicted to
Bgr cent. Based on these energy consumpfigares, by 2010 carbon dioxide emissic
Q%ected to increase by as much as 160 et ¢to 2.6 Bt yr- 1) in. east Asia, and
SQPUtce%? (to 13.4 Bt yr) in the OECD countrigsven allowing for a growth rate in tt
Qﬁm%rﬁ%rgy in the develop ing countr ies2 1per cent lower than the present trendbajlc
%elmgﬂpto exceed 100 million barrels a day dfemuivalent ( mbdoe) by 2010, and possibly 200
mbdoe (peick ering and owen, 1997)

Coal, oil and nature gas account for 74.@r pcent of the global energy used w
Eﬂﬁlﬁ?fngfu%ost of the remaining needs. Urndireloped and developing nations, howe
FéWd to rely heavily upon other fuel sources saglwood, crop waste and dung. Oil accounts for
roughly 38 per cent of commercial energy consion, with natural gas contributing 20%. The
growth in world energ y demand has stallethces 1990, mainly because of deilg
ggﬁg%ption in non-OECD Europe. Energy data 1989, from the United Nation Statistic
Office, provide a  useful break down of thenergy production and consumption by reg
ﬂm type. Again, the industrialized counsgtieespecially the OECD countries consume
substantially more liquid fuels than they guwoe and have a smaller but neverthe
BS%?H:Vee of gas and solid fuel, atuaiion that is less common in developinguntdes.
%%insthe prime energy sources in Asia andrAlist While oil and gas account for more than

60 per cent of demand in all other regions.



Perhaps the biggest challenge for develop cauntries in relation energy consumption t®
develop and implement technologies that heipduce the emissions of gases
H%[Hg\’”atﬁust and smoke), which havethb local and possible global environment actp.
”ndgrtant that societies endeavor to usefepentially those energy resources thatater
He]gst pollutants as by -products.

Exercise 13.2

Arrange the following energy sources in ordef increasing environment friendliness ndtur:
gas, coal, Petroleum oil What is the imglma of your arrangement on energ
Bgﬂ&’%ﬂolqiger ia?

The way which dveloped countr ies provide their energy sewi to the developing worl
i?nportant for the following reason (outlined bytbS Office of Technology Assessment (OTA)

1992b).

3.1 GLOBAL ELECTRICITY CONSUM PTION

In the international Energy Outlook 2002 (@B02). Worldwide electricity consumption is

projected to increase at an average annual f&e7gpercent from 1999 to 2020. The most rapid

growth in developing Asia, where electricity neamption is expected toincrease by 4.5 pérc
per year over forecast horizon. Robust economiowth indeveloping Asia is expected to lead to

increased demand for electricity to run newtyrchased home appliances, such as air
cond itioners, refrigerators, stoves, space hgatand water heaters. By 2020 developingaAs

expected to consume more than twice as hmuatectricity as it did in 1999. Chain
Sl)ef%[iﬁ-ﬁytion alone is projected totriple gmywy an average of 5.5 percent per year dner t
forecast period.

Similarly in Central and South America higitas of economic growth are excepted to impro
standard of living and increase the demandofs electricity for homes, buinsesses, &
W@%%S‘ected growth rate for electricity use @entral and south Americais 3.9% betweerf9l

2020. For Brazil, the region sargest economy and consumer of electricitiectacity use
pir%jected to increase by 3.6% per year witlicreasing effort to bring electrification 1
E)Lbrﬁlljlation that have previously not rural pagons that have previously not had acceskdo t



national grid

the industrialize omd a more moo

BF the develop ing wor Id, at 1.9 percqgmr year- a considerably rate

ngﬂ the

Electricity consumption in is expected to grow at

than has be

13.4 Table world Net Electricity consumption byed®n 1999-2020 (Billion  killowathhous

Region  19p0 1999| 2000 Zp10 Z01p 2020 [Aerannual
Percent change
1999 - 2020

Industrialized|] o6385 |/,517 6,620 944p 10,281,151 1|9

countries

United states 2817 32306 34{95 41/0 20060 491%

EE/FSU 1906 1452 [1I651 1807 /548 2173 4.2

Develop Ing 2256 [pobs 49172 012/ 4819 iJEiB 4

Countries

China 12591 2319 3092 3900 2631 p856 5.5

Ndla bbbl 10384 1528 2031 (184 3349 3.8

South Korea | 257 424 537 649 392 923 3.0

Other 95 Z25F 309 SAc 1014 429 S.4

Develop ing

Asia

Central and 449 [78 7241872 1249 115739

South

America

Total World [L0,549 12635 15]182 17380 19835,4Q7 P./

The mix of primary fuel used to generate eiey has change a great deal over the pisee

decades on a worldwide basis. Coals has inechathe domains fuel, although electricity



generation from nuclear power increased rgpidlfrom the 1970s through the  mid-1980
andnatural gas fined generation has growapidly in the 1980s ad 1990s in the 198
TBQOS. in contrast, in conjunction witthe hig h, world oil prices brought on byet m
gﬂoﬁgéceresulting from the OPEC oil embargd 19731974 and the Iranian Revolutior
9579m the sues of oil for electricity generatioras lheen slowing the mid 1970s.
In the IEO20002 reference case, continuettreases in the used of natural gas
Sel%rﬂg Xn are expected worldwide. Coal isojgmted to continues to retain the larg
|keet of electricity generation, but its impodais expected to be diminished some what by the
rise in natural gas use. The role of nuclgmwer in the worlds  electritricity matg&e is
projected to lessen as rectors in the industadlizations reach the end of their lifespans aed/ f
new reactors are expected to replace thdBeneration from hydropower and ot
@%?Blﬁplesources is projected to grow by thah pércent over the next 20 yearbut their share
fgtal electr icity generation is projected to em near the currentlevel of 20 percent. ctieity
markets of the future are expected torely imngirgpon natural- gas -fired generation. Thisndre
is evid ent throughout the world, as industrialinetions are intent on using combined -cycle gas
turbines, which generally are cheaper to constandt more efficient to operate than other fossil-
fuel fired generation technologies. Naturalgas is also seen as a cleaner fuel tharerc
FB@%I. Worldwide, natural gas use for elety generation is projected to ga®d
BE6RRFAL improve and ample gas reserves areitagh! In the developing world, natural gas is
expected to be used to diversify electricityel sources, particularly in reg ions lik€entral
g%glth America, where heavy reliance on hydrdetepower hasled to shortages and blackouts
when reservoirs are low.

4.0 CONCLUSION

Scientists and visionaries of the 1900s couldver have predicted the enormous growth
wgrld S energ y demand in the last centudyew could have imagined cars, plan
SRAGREMPSuclear power, computers, or telwis Attempting to predict both the energ gvels

and the resources that will satisfy peop le awmgntfrom now, in 2103, is just as difficult.

An efficient, nonpolluting replacement for oil or gas will gimably not be discovere
QQXHthe key to our energy future does noteddponthe developmentof new technologies



resources. Using the resources we have beaited more intelligently will be the best yw.
Bnserve energ y for future use of the worldf efficiency is not stressed now, glok
g’r"f‘tﬁmi&gergy- related pollutants will alter tHeture long before new technologies can be
discovered, tested , and implemented.

5.0 SUM M ARY
In this unit you have learnt about
* World energy consumption between 1970 andeptmn to 2020
» Coal oil and natural gas accounting for 74.@%global energy use
» Develop ed nation consuming more energy thaeldg ing
« U.S. A being knowledge first consumer ehergy- total consumption out weight that o
African



6.0 TUTORM ARKED ASSIGNM ENT
1. List four sources global Energy
2. Make a list of four hig hest energy consumegion of the world in accenting order
3. Analysis the d ifference in electricity congution nations, giv ing possible reasons

for the gap.
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1.0 INTRODUCTION

Welcome to Unit 14 which is apparently a towmtion of the previous. You will find #hi
orgre interesting because it is much more apdiciabyour daily life.
This wunit will focus on energy consumptionith specific reference to transportation. We

shall review vehicular consumption rates, drdlae implication of consumption rates on th
environment and finally outline possible solution.
Am sure you will find it interesting. We shalb ghead p lease?

OB JECTIVES

After completing this unit you should be able to:

» Mention the passengers vehicle that consumaggper passenger/km than any other

 Identify the cargo (goods) vehicle that constsyenerg y per ton/km than any other

* Mention four gaseous emission from vehicles

* Outline the environmental consequences ah hconsumption of energy (fossil fuel) in
vehicles.

* Atrticulate five ways of reducing energy consuimptin vehicles.

3.0 ENERGY: A CONCEPTUAL FRAM EWORK

Energy has been defined as a capacity of tarmy® work. It is also expressed asa measuire
such capacity, expressed as the work thatddes in changing to some specific referencates

It



is measured in Joules (Sl units).

The planet Earth can be consid ered a singkt genergy system which receives solar energy as
an input. The flow of energ y constitutes raajor renewable resource. Within the syst
treamgformations occur between the differeiypes of energy over time the Earth neit
pains loses energy: it exists inhat state of energy balance of homeostasi®neg,
Rotbess@riollier, 1990).

Over the millennia humans have attempted cdwannel energy sourced to suit their nee
fifagor source of energ y, the Sun cannot digrclled. Solar energy is used in agricat
lpassive energ y source to stimulate photbegn. Indeed, many other sources of enel
lesre developed, most of which are based ugon d¢ombustion of wood, coal, natural gas br
These fossil fuels are non-renewable resouraad attempts are presently underway,
nevertheless, on a limited scale to find andagilenewable alternative energy sources.

Some 99% of the energy used to heat theaheand all of our build ings come dir ect
from Wghout this input of essentially inexh#hist solar energy, the earth s average temperatu
would be 2400C (-4000F) and life as we vknat would not exist. The remaining commelcia
energ y comes from extracting and burning emdh resources, obtained from the e:
prusgrily nonrenewable fossil fuels(Miller. 2001).

The United States is the world s largestrugend waster) of energy. With only 4.6%r |
frapulation, it uses 25% of the world s conuie energy, 93% from nonreneba fossil
{68R0) and nuclear energy (8%). In contrast, idndwith 16.6% ofthe worlds people, uselyon
about 3% of the world s commercial energy.

Transportation [ ]
fdtural [ gas ]
é&soline (refined crude gl——3+9———

Biofuel (ethyl of alchol) | 14 ]

Coal liquefaction &]

Fig 14.1

(Set energy ratios consumption by th e trparts system relative to energy demand
gagigyssystems over their estimated lifetimes).

3.1 TRANSP ORTATION AND ENERGY

What isthe problem? _ _ o o _
The transportation system in any nation malsg nificant contributions to production,

distr ibution, commeriscation, and integration any economy. Generally, it accounts for 20-40%
of all petroleum use. The transportation @&ecincludes infor mal, non commercial, andnng



organized transportation, private motorizedsgenger transportation, commercial motorized
transportation and private freight transportapoovided within fir ms.

Studies by Gelther (1994) found that the valugeddo production by the transportation sector is
estimated as just about 5% for most coumtriis contribution is essential for economic
development. In developing nations most trartspion is by road (because rail networkse
limited and are focused on exports) and includasmotorized transportation. A key role is also
played by air transportation because of rsatively low capital requirement. In gerer
theustr y that supports the transportation sastsmall and the demand is met by imports (Brazil,
China, India, and Mexico are notable exceptitng)energy demands of the transportation sector
differs among countries because of the markkare and energy intensity of eaahde and
ghee as well as the population of the country.

Reflection
The Fundamental Problems

» The fundamental energy problem in this sectdineshigh cost of petroleum products. Which
has increased the percentage of world incoabsorbed by petroleum costs. This is
particularly so because petroleum is a finite uese fast diminishing.

 The transportation system is the sectoithwihe greatest contribution to the environtak
pollution today

3.2 THEAUTOM OBILE

The automobile industry is one of the mqgstrvasive symbols of moder n development :
culture, which serves as an apt metaphor foe ways in which humans change

gm%nment. Within cities, new modes of 8@anortation exist (for example, shared ta
ﬁﬁﬂl ibuses). Cars are owned bythe wealthéest,ownership ratesvary with the cultural nm®r
in different countries. Buses are 5 -0 times more energy efficient than cars tme
Bas%n8br - mile costs. Because the numbecanf trips taken correlates to income, the sh.
ﬂ{e total expend iture on energy that is oaoted for by gasoline and fusel fuel a
Wﬁﬁeﬂ%%?‘ne (Sathaye & Meyers, 1994).

Automobiles emit car bon dioxide, which is added the green house gases in
ﬁmbog%w er8)"<ides, which react in the atmospheand rain down as acid precipitation; @
Bgl,’érs and particulate that contributes to smodaaadlair pollution in our urban areas.
Exercise 14.2
1. With the aid to table two above make grapbpresentation (histogram) in ascend ing
order of the vehicles shown with respect tile amount of energy consumptit

Bt /km



2. Rank overthe vehiclesfrom the lowestth® most polluting on each pollutant below
(1) CO (ii) No (iii) HC (iv) SO2 (v) CO2
3. Rank order this vehicles from the lowedhet highest interms of total amount of all

emissions

In 1995 there were 500 million registeredtomobiles throughout the world, each of whi
consumes an average of nearly eight litefs fuel a day. Automobiles consume dhed of
W&Ids production of petrol. As the popuati grows, so will the number of automobil
Dy ition, the average number of automobijes person is going up, and the number c
automobiles is increasing faster than the papn, particularly in developing countri€&me
estimate that if current trends continue, by 20#%e will be four times as many automobiles a

there are today.

3.3 SOLUTIONS TO THE CON SEQUENCES OF ENERGY
CONSUM PTION IN TRANSPORT

There are several solutions that have been peaffer solving the problem consequent upon the

high consumption energy especially fossil fueh the transport system. Some of |

BFODR{%‘%@S solutions that are numerated belare Gelther (1994), GTZ (1999), Mille

BQLh (1993) and World Bank (2002).

e Most important is to move passengers fromrscdo public transport and bikes. |

PUlliGnsport is faster and cheaper than motgerithen most peole choose public transpor
Improvements in public trnasport with additibaad faster rail lines and business, as far ac
possible. Improvement for bikers include diéwees at all busroads, and bike routes througf
the cities. Motoring in cities can be made renexpensive by parking toll on driving in
ﬂ{rough city areas. This kind of taxatiodoes not make it more exp ensive to di
8|lt'it§-§c,|%vhere good public transport system doexait.

* Urban planning is another important element reducing harmful effects due to city
transport. The p lanning must uvee the transport demand as much as possiate
gU%YVybod y to use public transport and bikes.

 As much as possible ever ybod y should livebiking distance from their job. Dwellings must
be placed within biking distances from #atien, and large shopping centers and workpla



within walking distance.

* A number of other thing s effect traffic, e.@bolition of transport allowance deduction vebul
make it more attractive to live within staff quag@nd thereby pollute less. Members of staff
should simply p ay for rentage and not total dédac

* Environmental impact assessemtin fo energyl d@ransport project should be carried out.
Enviromental impact assessments of energy #&madsport projects usually come in after
feasib liltity studies ere carr ied out. At tme, money is spent already for planning, :
Fnig ht be problematic to develop alternativehoices. The EM offers a set
ﬁgfﬁpr?&er\%\(%us energy and transport systemsone can use these data to identify
alternatives, and to find the best soluti@iready during the p lanning process. T
Sgrglening designed to study emission andt cospacts for many project alternativ
REfRFRitting to any.

 There must be good possiblities for chandpetyveen cars and public transport, for example
by driving to the neartest station, park the cat eontinue by public transport.

* There should be inspection of older veddcl so they do not get more petrol drinking
during time.

* Future investments in the transport sectorghbuto be spent on constructing faster r.

anqig ht-rails and improving safety for bikes.

 Flying has been favoured above trains. Bwest in highspeed trains, transport by tra

in can get a comeback. High speed trains must be energy efficient, andstmoot have

BRVftShmental impact.

* Urban planning should favour shortest fdes commuting, and ensure that as many &
possible are able to use public transport.

4.0 CONCLUSION

During the Stone Age, transportation by humamly demanded his energy. Soon a
BHHEH‘otemp loy animals as a means of transportaiich may take days or weeks depend ing

on the distance. The quest for survival attte desire for improved quality of life h;
E&?&%ific and technological d evelop ment to eeolwver transportation. These technologies have
improved over the years with increased conswnpif petroleum energy by several million$

vehicles on land, sea and air. Recently enwrental scientists began to raise alarmingvsn
on



the implication of increased consumption odssil energy by the transportation system
g}ﬁlirmment and especially on human health. One tled ways out was the develop me
%hicles - specifically auto - car called okmrs that are fuel -efficient (i.e. consume:
“83?) while some are electriccar -they udey cell batteries. Several other measures@ne nn
place that you and | can reduce the rafe consumption of fossil fuel energy in o

fangRort
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This unit has so far d iscussing on enemggnsumption in the transportation system pgt
i({gﬂsideration the amount of energy that asaally consumed by different vehicles in the
transport system. The unit gvae enaeptual definition of what energy is begithe
REUPECi expressed as the work that it doebanging to some reference points.

Energy consumption in the transport systentoawts for 20-40% of all petroleum product:
produced worldwide. This shows that transpmmgt consumes a large percentage of petrol
products

6.0 Tutor marked Assig nment
1. State two fundamental problem related to partation and energ y consumption.

2. Mention four gaseous emission from vehicles.

3. Outline three environmental consequence haj h consumption of energy (fossil fuel)n i
vehicles.

4. List 3 strategies to solve the consequensedliabove.

7.0 REFERENCESAND OTHER RESOUR CES

Gelther.D. (1994). Transp ortation and energy:raesuand discussio n of
research needs. in Energy Research in DewgloCo untries. Step hen
Graham (Ed.) International Development Resea#ntre (IDRC). Ottawa.
Canada

GTZ (1999). GTZ Enviro nmental Management. Wateergy and



Transport Devision. Deutsche Gesells chaft. fliechnische
Zusammenarbeit. (GTZ) 3rd Revised Edition. Eschiééermany Pg. 2-12

Jones, G., Robertson, A., Forbes, A & Hollier, ®98) Collins Dictio nary
of Environmental Science. Harper Collins Glasgow.

Olesen, G.B. (1993) traffic. In sustainable EndrAgyndb ook for NGOs and
Local Groups (INFORSE) Translated and Edited Vikkelso. Danish
organizations for renewable energy Denmark.

Population Resource Bureau (1996) Population Deveémt and
Environment Chart

Sathaye, J. & Meyers, S. (1994) Urban Energy ugeweloping co untries a
review. In Energy Research in Developing ¢oes vol. 1: patterns of
energy use in developing countries. Stephemh&@n (Ed.). International
Develop ment Research centre (IDRC) Ottawa, Canada.

World Bank (2002). The World Bank and Agenda 21 rM/8ank New
York



UNIT 15: EROSION : CAUSES, EFFECTSAND

1.0
2.0
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
4.0
5.0
6.0
7.0

Table of Content
Introduction
Objectives
Erosion Defined
Types of Erosion
Cause of Water Erosion
Effects of Water Erosion
Management of wind Erosion
Causes of WIND Erosion
Effect of wind Erosion
Management
Conclusion
Summary
Tutor Marked Assignment
References and other Resources

MANAGEMENT



1.0 INTRODUCTION

In this unit you will lear n that:

Water and wind remains major factors of #emos and land degradation. They combir
X\m‘ﬂatic, topographical , and soil conditioto reek havoc when allowed. Their effe
L%IUdfnd fertility loss, land loss siltatiomf reservoiurs and aquatic habitats, bur ying fidra
ﬂﬂﬂ]a ad even desertification. While preventics subtle, control entails making rig hbet
facilitating conditions such as reducing slopesl ancourag ing permeability.

You are also likely to discour some of theseegigmces in your locality.

20 OBJECTIVES

At the end this unit you should be able to

» Define Erosion

» List types of erosion

* Mention the causes of water Erosion

* Outline the causes of wind Erosion

» Explain how to control of water Erosion

» Explain how to control water Erosion

3.0 EROSION DEFINED
Erosion is the wearing and removal of soil,ckrofragment and bedrock through the action
of rivers, g laciers, sea and wind seen Colligi@nary of Environmental Sciences 1990).
Erosion may also be defined as the gradual vehad bits of rock or soil from its initial gesit
by the means of wind, saves water glaciers, spiloslby other human activities.

3.1 TYPES OF EROSION

* Soil Erosion: This isthe accelerated remowd soil through several fluvial and Aeadlia
processes, at a rate grater than it is formedigirpedogenesis.

» Pedogenesis : it is combined effect of a numolbenterconnected processes which result
in the formation and development of soil.egs Collins dictionary of Environment



Sciences 1990). Factors connected in thiscga® include climate, topography, parent
mater ial, vegetation and the activities afinsls and humans. A times, erosion
progressively removes the soil unoticed to nynaindividuals, and may after a lor
Hm?ce a lighter soil colour and appearancé rock pdbles close to the soil sur fac
Hﬁlﬁl. This p heonmenon is referred to as sreston.

It gradually removes the soil s nutrient, rm@ndng it infertile. When this continues,
Fevaedl‘.tuﬁ”}/ Erosion. RIll Erosionoccurs often no newly cultivated lands. witincrease in rur
RTE Rill Erosion gets deeper and develops intatwscalled Gully Erosion.

Common Process of soil Erosion

Sheet Erosion

Rill Erosion

Gully Erosion (Ahove & Oduwaiye, 200)

e Marine Erosion: The progressive removdl materials from a coast by the sea.
There are four ways in which marine emsi@can occur. First is by hydraul
%’8&? is the physical impact of waves andirrrents on the rocks and currel
éggg?ﬁﬁes? Third is attrition, which is the wesy down of transported rock fragments by
impact and fraction. Finally is corrosion, tteemical action of  seawater on rocks such
as limestone.

« Wind Erosion: The gradual washing away of and rock debr is by the wind. it is
most common in arid and coastal areas but ammour in any climate if there is onl
§Baéefation cover and alack of moisture to bundase materials.

e Glacial Erosion: This is a gradual removaf materials from the bed and mari

of fver channel .

* Fluvial Erosion: is a progressive removaf materials from the bed and margins
river channel

Exercise 15.1 Identify from the list abovehetk ind of erosion you have withnessed or
W& R state or local government



3.2 TOPOGRAPHY

Ordinarily in the absences of water, land agposed to the possible effects of windd
8ﬁ%§tic elements. And the effects are spmdta to an extent. However, when water is
introduced the situation becomes highly remarkable. ConsidiEn, example, when a dro
Water hits the sur face of land from a heigas with raindrop. The drop creates ayt
ﬁﬁ?&ﬁbh the losening impact and suspension of ¢iactied particles of soil. With many drops of

water and coalescence ofthe splashes, a iiddding develops. Depending/ seepage erosion
leaching may set in However, this gets cose@® to he spectacular lateral erosion Vv
mf'erjection of slanting or sloping of the land.

As the degree of slope increase, erosionwaier is geometrically increased. As the ¢
ic?é]lcght of slope increase, the velocity am-off water increase, which increase in eros
g?osion power.

Associated with this is the run of the lar{d topography) or the shape of the slopleat
Wsir{Beand falling of the landscape, resulting ar ying level of slope and rate of water erosion.

Exercise 15.2

Fill 6 petri- dishes with loamy soil and place 2 each aorflat surfgce, at 5 and 1
gl?r?a?c‘é), thFespectively. Discharge 25cl of waten each dish through per forated tin
Eslgm%{bove the soil. Note and explain the levélsod and water loss from the 3jsets of dishes.

* Rainfall
After the activity it would be appreciated aththe level of soil and water loss can le
Bvenﬁ]eed duration and intensity of applicatioof water. It is in fact a major factor
HERAR af&SBrosion.
.Gave you heard recent Mozambican climatesadter of 2000 in which it rained nstop
E)Jys leading to enormous degradation of thedscape. The continuous downpour saturat
groundwater and soil beyond filed capacitygusing flooding run-off and general erosion

comp licating the situation further was theontinuous flood ing from 9 other southe
African



rives flowing through Mozambique. | n the m& vein, rap id downpour of large amount
fﬁ'ifbnsity) which leaves little room for perabbn through the soil cause the character
HS‘BBS and erosion. Begin ree as a paragrap h. The rainfall factor das measure of th
%Pcséveof specific rainfall. ~ The erosion fercor available energ y is related to b

HERLRY 37 Minfall

* Removal of Vegetation
If we agree that so far the cause d iscuseath be associated as natural phenomena,
3‘(%Hafof humans which leads to devegetationtloé landscape aggravates erosion the most. The
cover offered by the vegetation foliage restucand temper the impact of the beatingn
\‘m\qer drops on the land thereby discouragingdbsening and suspension of soil particles. The
sheer obstruction created by vegetation -pdterhs and root system also significantly affieet
amount of sur face water erosion that could

» Soil Nature
The structure and texture of the soil contebuto water erosion that occurs on it. &
Eﬂi eWBBre/air spaces for rapid infiltratiofseepage) of water, build up of erosion reoff.
Conversely on a poor-typical of a clayey-textused, erosion id facilitated. At times, as a resul
of direct exposure to a heavy downpour, silt anonbs are knocked about to plug up air spaces,
hampering infiltration and encouraging rapidin-off, flash floods and water erosion. T
bﬂ\}sical soil factor which influences waterrosgon therefore remains the pese of
Bﬁﬁ?@g?or water, that is the air spacesy thaetermine the permeability of the soil @i
g}fegfg}he level of water erosion.

3.3 Effects of Water Erosion
The effect of running water over soil surface wdsscribed by Adara (2000) as being significant

damage has occurred. Generally the first effedtich effects the integrity of the land Isois
mgsening of soil particles followedoy their suspension in the initial flood et which
99’5 momentum in the presence  of a sldpss of soil, soil fertility and land it§e
BFSéjéedgin stages now used to describe the effecter erosion, thatis, from sheet erosian t

rill erosion and finally as gully erosion.

While gqully erosion is the most spectaculaand observed in a fair ly defined locatic

Epgﬁbn id subtle ah yet the most damaging the sheet erosiomdully degrade the
topsoil(the



mani medium for agricultural productivity) Wit negative implication on soil fertility an
0lQRs. After the Iseet erosion must have contiuned for somme,titiny runnels or furrow:
Sﬁ%erved, signaling the beg inning of r #rosion. Through the tiny runnels, the aifh-
8’5“% velocity and erosion power which widetise furrows, dislodging more soil particle
;@s%ly is a series of ridges across the land, oidesf most of its native silt content

« Damage on fertile land
Erosion damage is not confined to soil lo3disload was observed to have led to the daduta
of water reservoirs, ponds, and streams. Applgrefishery resources and aquatic flora and fauna
are adversely affected by siltation resulting fraater erosion, the silt reduce the depth/wmau
of water available while also burying preciodbbra and fauna including fish and shefifi
fP9%he water body. The valley of the deabods on the Itu-Calabar. Hig hway is anotf
example, this resulted from eroded highwaynstwction site which in turn changed the
9{e4 fresh water swamp which subsequently affieitte trees native to the swamp negatively.
Reflect ion:

It is possible for water erosion to turntizans to environmental refugeps in theirtivac
communities

Gully erosion reflects the terminal point fowater erosion which has progressed long entug
become the spectacle one observes. At thgestdiuge amount of soil is carried in rugh
nih- water, to be deposited in dd plains, or river beds, or into the ocedmarge arable
lshdy are crisis-crossed by gully erosion aeally difficult to mechanize and productionvdée
is seriously affected.



« Damage on Urba n land . . . _
Erosion in urban lands is usually observed exposed construction sites and highway

development areas where erosion rates are many tilmigher than the typical ones occurring on
agricultural land. In essence, ur banistioativdies end up reducing permeability through
compaction or make the soil imper vious aridus greatly increasing rwiff. In fact,
mesien as large as 100,000 tonnes per squdoeneters to about 1 inche a year he

beysorted.

3.4 Management of Water Erosion _
Adara (2000) provide detailed explanation on howntonge water erosion

The erosive power of water, running over theaefof the soil, depends on its power of brining

soil into suspension and of carrying the soil Isad brought in. these power increase very rapid ly

with the velocity of flow and to some exterwith the thick ness of the water she
fusaleenetii@l pr inciple in combating soil erosign livater is the maintenance of the permeability
of the soil, to reduce the amount of affi-as much as possible and ensur ing thagmw
oocursff it takes place as thin sheets ofwlglomoving water. This latter point is ddtilt
axhieve, for water running off a slope alwaysnd s to form mnels, in which the flowing
igatencentrated and hence its power of erosioaoreases; and these runnels collect as fast fgpwin
flood streams which may soon begin to cut depggilHence, the need to keep the length, for the
longer the run the more the chance of flinge The outright prevention of water erasi
glilninate  water in the picture. This is &ese of the covert, unobtrusive downward eros
eblutes in the soil below thesurface by water. The most feasible considicera therefore
shotriel on the control approaches. A series approaches which tends to moderate
esesies have been reported. In general, whenesiepang soil is to be cultivated and exposed to

erosion rains, the protect offered by crop coverdsdo be supported by practices that will slow
the runeff water and thus reduce the amount ofl soarr ied. The most important «
tirastices for arable land are contour tillagepstropping on the contour, and terrace systems.

Case Study: Limited field stud ies have shown that contouring alone is effective in
evpsiotinguring storms of low or moderateemsity but provides little intention againgte
occasional ser ver storm that causes over thid contoured rows. Contouring alone appe
poduce maximum average protection on slopes the range of three toewen percent
Stipping alone with contouring provides morprotections. In cases where both st
arsppinyour tillage are used the protection is tloub

Terracing  of land which involves the bremki of sloppy land into stdjike series of flat
pdfiss to prevent water erosion. Establishment cover- crops or mulching aids gradual
introduction of water into the soil which iturns sips down without causing run-off. hért
practices which control water erosion include arga manur ing, crop rotation, afforestation, and
planned construction activities devoid of long @esyre of bare land.

3.5 Causesof Wi nd Erosion
Kola-Olusaya (2000) described the causes of wardsion as follows:



« Soil is basic to life. It is the pr imarymeans of food production directly supporti

thejivelihood of most rural people and indirectly eye one. The processes of the degradation
of the soil in preparation to wind erosion coukdther be by human or natural activities or
could be a result of the combination of humand natural activities on the st
%rigac%atural degredation involves the detaaitimend worsening of soil particles, |
Wﬁld and transportation and subsequent deposiin a process referred to as wind
deposition, elsewhere in the landscape.

« Wind erosion is a process, which occurainhy in the sudasahel belt where rainfal

s low and soils are sandy. However it is localizdsbth in space and time. It is mc

ﬁﬂh’gdry season in areas carrying a scarggtadion cover or some at all. Wind erosion

can be consid erable where airflow is not showeddgetation topography etc, especially

if the soils dr y out and no protective stru Arable farming is likely to lead t

Bgaﬁgrlﬁlwind erosion that coincide with periodsew crop cover is reduced, soil is driest

and most disturbed and wind most erosive.

» Typically, such periods are after tillager flow summer/dry season harvest before t
arrival of rain. Nearer the equator, wind @ns increases during dry season or if there
drought. Erosion episodes may be associatéth wind s that occasionally blow fron
same direction other than the usual prevailingdwin

Exercise 15.3

1. Make a list of the natural activities that acapable of causing wind erosion
2. List the human activities that are capableaafsing erosion.

3. Compare and contrast to establish which is st s&rious cause.

See Niger ian Environmental Study team (NEST)

Nigeria, Threatened Environment. A national Peofitage 48-58.

3.6 Effectsof Wind Erosion.

The cost of wind erosion may be divided intoredi (on-site) and indirect (off-site). The main
direct cost is decline in crop productivitylndirect cost includes smothering of you
0382 bur ying by the drifting sand, burying of villages.orF example the effect c
}Q'ljggion is a major problem in northwest Soko where roads have sometimes been



comp letely buried by drifting sands. Durihgt planting season, drifting sand often snrot
young crops. Areas, which are known to be paldrly affected by wind erosion in Sokot
State, include the area between Tangaza andd&wawa and the areas between Gwamik
melle and | llela. Wind erosion in also aemace on the cover sands of north
58”90 lﬁate, it is particularly serious on #meient sand dunes of Manga country. Where
village of Kaska has been shifting progressiwiay from one of moving sand dunes.

Effect wind erosion an examplefrom Kaska village 1986.

He hig hest of these active dunes stands at @550 feet (14-15 metres) high, and together
with a second one of about 30ft forms a nfiadable creeping front which has alread
comp letely buried notless than twenty howsebs about a dozen, tress. Evidence of alree
comp letely buried houses can be seen fronr tlexposed dark flat tops. How do tl
6@859& feel the impact? NEST Research Teaf90) collected these observations.
H?ﬁe of the visit, we sew a Soroin the gsxof being buried. The gate was facing
GRSt there was kuma tree (Ziziphus SpGhaisti about 10 feet in front of it. The:
fﬁﬂgs which have already completely bur idek tiree; at first piled up at the door , e
g?)erﬂinued ton pour into it fill at least ethroof of the Soro was pushed down. And
g@@upant of the house) on his part said that bdferinally left the room he used to sir down
and rest under the Kuma.

Further more, the greatest effect of wind enosilies outright volumetric loss of soil and the
decrease in # nutrient capacity of the soil. This partasly is a great minus fo
H&%%ﬁg? %grar ian nation. Apart from its agftural impact. Slight or modera
H?a%faq)aéiogufficient to restrict what can beown (due to insufficient depth of soil
aﬂgﬁty of soil) it may also, by reducing asable soil moisture, reduce the land

(GRS,

Wind erosion hasaffected peopleinthefollowing ways:

« Damage to and sometime total loss ofidesgial buildings, schools, electricity
installations, industrial grounds, parches ofasma forest and wild life habitats and
recreational areas.

 Enforced population resettlement as well the alignment, relocation or



reconstruction of structures and
» Blind ness occasionally death of humans arestock when they are trapped in the
sandstorm (Igboruike, 1990).

Reflection

A lot of committees and panel reports andpeet papers as well recommendations h
Wﬁ@n on the mitigation of wind erosion in nagth Niger ia.

Do you think the government (states and federad)\vetbacked these reports with political will?

How far have they gone in all their efforts?

Do you foresee the problem of wind erosion abaitinitpe nearest further?

3.7 Management Wi nd Erosion

Soil with a particle size range of 0.002 to 0500 are most prone to non-living structures, such

as fences of bush- wood and wickerwork armtcasionally to smalicale plantings.
§|t§elt‘f5P§étr§cale p lantings, which give protection fot #&ast 20 times their height dov
t‘l‘Lﬂ% is needed in sitting wind break s drelterbelts to ensure that they are at 900
H}:ﬁna@ﬁ'&_}wind (not necessarily the prevailimgng). Cross- sectional shape and the permeability
of the barrier to air dw are also important. Spacing and heig o arequire attentior
%%CﬁarShelterbelts are not instant solutiorhey take time to establish. Care most l&er
Ehsure that local people understand the nemdanfd support the establishment of shelterbelis
erosion of wind-breaks. If they do not damage is likely. i$ also important that th
?ge@ﬁgyally shallower-rooted) crops or pasturenforsture. (e.g bahama grass or stubborn grass).

Some trees or shrubs are particularly suitable stielterbelts for not only do they slow the wind

But also they also supply fuelwood, foddezpmpost, and mulch that can be used
ﬁ%rovement. Shelterbelts have been used to coedaoil moisture in  dryland regions to boost
crop (possibly by as much as 30 percent) @getyield and help counter wind erosion (Barrow
1987 Weber & Stoney 1989).

There are many other ways (other than dihellis) of holding soil in place or catchit
Wﬁ’]’tch has begun to move. Crops may be pdanin a suitable pattern, usually a g
RBfses). Study- soil-or sand-trapping grasse herbs may be planted to stabilize adfa

apé)lsion, for example marram, grass (Ammoph#pp) has been found effective in Eurc
for



sand dune protection neem tree and elephant @esply laying a thatch of tree branches may
be helpful. It may also be worth sprayind sor sand with compounds to stabilize it, maayd
been tr ied, for example latext emulsion; oilyaste paper or fibres and water (with
?’é@&ﬂncorporated in the mulch) shredded banktoe a few.

Public Education
Prevention of erosion rather than cure cam doe though public education of the mena

8Fosion; stressing the loss of productionpéemlly to farmers and cattle rearers). Ins tiype
8[1Iucation, the role of the public in tackling naiierosion should be stressed.

Subsidiesand I ncentives
Grants and loans should be given to enceurpgople who practice soil conservation. idt

beneficial to equally reward those who help to iovar soil quality.

Other preventive measures
« Government enacting anti-erosion laws and rth&trict enforcement.

» Discourage practices that cause soil damage.

4.0 CONCLUSION

It is evident that the cut-down or reduction olimian induced activities that encourage wind and
water erosion will go a long way to minimitee impact of erosion. Undoubtedly, though,
Ff"ot just the reduction or cut-down that witlorrect the years of soil degradation. Bhe
reclaiming of the vast badland erected tligents of erosion. However, ultimately,
environmental education with the aggressivevedrwill help in mitigating towards a total

abatement and control of erosion wind action.
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So far we have learnt about wind and water indwesion - causes effects and management we
also explore the process of wind erosion of wirasien implant and the prevention

In its basic sense, erosion refers to the wearaway and removal of loss or particles of aail



or soil components in solution suspension foeely. Taking p lace in solvent or carri
BASIbnIN This is also  known as the degiada of the lithosphere by means of wat
Wgﬁgr t?s a set of conditions which faciltatwater erosion. These conditions are idediti
?ospography/ slope, climatic, oi6 and vegetation related. Without their eivention water
ngghe limited to mere dissolution of soluble comgnts of the medium (soil), or stagnation, or
flooding

Causes of water Erosion: Adara (2000) outline treauses of water Erosiont o include

6.0 TUTOR MARKED ASSIGNM ENT
la. What is Erosion
b. List four types of Erosion
c. Identify two, of the four you mentioned, thatou have witnessed in Nigeria
2. Sate two cause of water Erosion
3. Mention two effects of wind Erosion
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