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INTRODUCTION

Ecology of Natural Resources is a 2 credit coarsg it is broken into 4 modules
and 10 study units. At the end of this courseudestt is expected to be conversant with
the following terms; natural resources, their natand types; Earth as a natural
environment and the activities of man on the nateravironment; how the natural
resources can be sustainably used; policies, lang,regulations on natural resources
that include water and air; the instruments invatveéhe protection of the environment;
conflicts in resources conservation, their elemeamd control; ways in considering the
economy, culture, politics and social influencegha conservation and management of
resources. This course further looks at other etudand terms like watershed
management, nature reserves, their types, factardnaportance; wildlife conservation
taking Africa as a case study and finally the enmgrgssues arising in resources
conservation.

The course guide, therefore, tells you briefly i@ course: Ecology of Natural
Resources is all about, the types of course méaaabe used, what you are expected to
know in each unit, and how to work through the seumaterial. It suggests the general
guidelines and also emphasises the need for sg#asent and tutor marked assignment.
There are also tutorial classes that are linkethit course and students are advised to
attend.

WHAT YOU WILL LEARN IN THIS COURSE

The overall aim of this course, (Ecology of NatuResources), is to introduce
students to the basic variables associated witlsttigying of the natural resources in our
world. During this course, you will be equipped lwilefinitions of natural resources,
natural environment, resources sustainability, remvhental protection and resource
conservation and management. More specifically, yaill encounter terms like
watershed management nature reserves and wildiifeecvation.

The course will give you general anddisowledge on nature of
resources, sustainability in the use of most natasmurces in ecology, the instruments of
environmental protection. The National EnvironméBtandards and Regulations
Enforcement Agency (NESREA) in Nigeria shall bewis a regulatory body on the
environment. Reasons of conflicts and its contrakisources conservation, and also the
economic, cultural, political and social considienag shall also be discussed. Finally, this
course will give explanations on watershed managesred nature reserves, looking at
some African countries wildlife conservation measuand literally explains emerging
iSsues in resources conservation.



COURSE AIM

This course aims to give students an in-dept staleding of the ecology of
natural resources. Basic tools in resources swdidity, protection, conservation and
management of natural resources shall be discudsedhoped that the knowledge would
equip students with the conceptual issues on rat@sources conservation and
management in area such as watershed, natureesserd wildlife.

COURSE OBJECTIVES

Note that each unit has specific objectives. Sitglehould read them carefully
before going through the unit. You may want to reééethem during your study of the
unit to check on your progress. You should alwaysklat the unit objectives after
completing a unit. In this way, you can be surd §ftu have done what is required of
you by the unit.

However, below are overall objectives of this gaurOn successful completion of
this course, you should be able to:

» Explain what natural resources are.

* Enumerate the various examples of natural resources

» Explain the Earth as a natural environment and iman influence it

* Explain the principles and goals of resources sueality

» Understand the aims and objectives of policiesslawd regulations on natural
resources

» Identify various instruments used in environmeptakection

» Explain the conflicts in resources conservation éedcontrol of it

» Give account of the economic, cultural, politicadasocial considerations in
resources conservation and management

» Define watershed and nature reserves in termseafanagement

» Explain conservation in terms of wild life

» Discuss various emerging iSsues in resources OCatgaT.

WORKING THROUGH THIS COURSE

To complete this course, you are required to tkadinits, the recommended text
books, and other relevant materials. Each unitatosatsome self assessment exercises
and tutor marked assignments, and at some poittisncourse, you are required to
submit the tutor marked assignments. There is alfsioal examination at the end of this
course.

COURSE MATERIALS

You will be provided with the following materials:



* Course Guide
* Study Unit
* Other resources

In addition, the course comes with a list of recmended textbooks which though
not compulsory for you to buy, but indeed are ngagsto supplement the course
materials.

STUDY UNITS

There are 10 study units and 4 modules in thisssorhey are:

Module 1

Unit 1 Nature of resources

Unit 2 Man and the natural environment

Unit 3 Sustainability in the use of resources

Module 2

Unit 1 Policies, laws and regulations on natueaburces

Unit 2 Instruments of environmental protection

Module 3

Unit 1 Conflicts in resource conservation

Unit 2 Economic, cultural, political and socialnsderations in resource
conservation and management

Module 4

Unit 1 Watershed management and nature reserves

Unit 2 Wildlife conservation in Africa

Unit 3 Emerging issues in resources conservations
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ASSESSMENT

There are two aspects to the assessment of thisecoFirst, there are tutor
marked assignments; and second, the written exdéionna

You are thus expected to apply knowledge, comp&ba, information and
problem solving gathered during the course. Thertmarked assignments must be
submitted to your tutor for formal assessment,dcoadance to the deadline given. The
work submitted will count for 30% of your total ase mark.

At the end of the course, you will need to sitdadiinal written examination. This
examination will account for 70% of your total seor

TUTOR MARKED ASSIGNMENTS (TMAs)

There are 10 TMAs in this course. You need to subfhthe TMAs. The best 3
will therefore be counted. When you have complet&ch assignment, send them to your
tutor as soon as possible and make sure thatsttgetour tutor on or before the stated
deadline. If for any reason you cannot completer yaasignment on time, contact your
tutor before the assignment is due to discuss dissipility of extension. Extension will
not be granted after the deadline, unless on exeegptcases.

FINAL EXAMINATION AND GRADING

The final examination for Ecology of Natural Resms will be of 2 hour
duration and have a value of 70% of the total cagrede. The examination will consist
of questions which reflect the tutor marked assignt® that you have previously
encountered. Furthermore, all areas of the couié®evexamined. It is also better to use
the time between finishing the last unit and sitior the examination, to revise the entire



course. You might find it useful to review your TdAand comment on them before the
examination. The final examination covers informatirom all parts of the course.

COURSE MARKING SCHEME
The following table includes the course markingesne

Table 1 Course Marking Scheme

Assessment Marks

Assignments 1-10 10 assignments, 30% for the best 3
Total = 10% X 3 = 30%

Final Examination 70% of overall course marks

Total 100% of Course Marks

COURSE OVERVIEW

This table indicates the units, the number of waekmiired to complete them and the
assignments.

Table 2: Course Organizer

Unit Title of Work Weeks Activity |Assessment (End 6
Unit)

Course Guide Week 1

Module 1

Unit 1 Nature of resources Week 1 Assignment 1

Unit 2 Man and the naturalWeek 2 Assignment 2
environment

Unit 3 Sustainability in the use of | Week 3 Assignment 3
resources

Module 2

Unit 1 Policies, laws and regulationsWeek 4 Assignment 4
on natural resources

Unit 2 Instruments of environmentalWeek 5 Assignment 5
protection

Module 3

Unit 1 Conflicts in resource Week 6 Assignment 6
conservation

Unit 2 Economic, cultural, political | Week 7 Assignment 7
and social considerations in
resource conservation and
management




Module 4

Unit 1 Watershed management and Week 8 Assignment 8
nature reserves

Unit 2 Wildlife conservation in Week 9 Assignment 9
Africa

Unit 3 Emerging issues in resourcesWeek 10 Assignment 10
conservations

HOW TO GET THE MOST OUT OF THIS COURSE

In distance learning, the study units replaceuthigersity lecturer. This is one of
the huge advantages of distance learning modecgouead and work through specially
designed study materials at your own pace andtahe and place that suit you best.
Think of it as reading from the teacher, the stgdide tells you what to read, when to
read and the relevant texts to consult. You argigeal tutor marked assignment to study
upon at the end of a unit, just as a lecturer nggye you an in-class assignment.

Each of the study units follows a common formdte Tirst item is an introduction
to the subject matter of the unit and how a pddricunit is integrated with the other units
and the course as a whole. Next to this is a sétarhing objectives. These learning
objectives are meant to guide your studies. The embra unit is completed, you must go
back and check whether you have achieved the olagsctlf this is made a habit, then
you will significantly improve your chances of pessthe course. The main body of the
units also guides you through the required readirgs other sources. This will usually
be either from references or from other sources.

The following are practical strategies for workingthrough this course

1. Read the course guide thoroughly

2. Organize a study schedule. Refer to the courseviaverfor more details. Note the
time you are expected to spend on each unit andthevassignment relates to the
units. Important details, e.g. details of your ti#ls and the date of the first day of
the semester are available. You need to gathetttegall these information in one
place such as a diary, a wall chart calendar asrganizer. Whatever method you
choose, you should decide on and write in your dates for working on each unit.

3. Once you have created your own study scheduleyeything you can to stick to

it. The major reason that students fail is thatytiget behind with their course

works. If you get into difficulties with your schel@, please let your tutor know

before it is too late for help.

Turn to Unit 1 and read the introduction and thgcotives for the unit.

Assemble the study materials. Information abouttwioa need for a unit is given

in the table of content at the beginning of eacit. fou will always need both the

study unit you are working on and one of the materrecommended for further

readings, on your desk at the same time.
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6. Work through the unit, the content of the unitlitd&s been arranged to provide a
sequence for you to follow. As you work through thet, you will be encouraged
to read from your set books.

7. Keep in mind that you will learn a lot by doing gtlur assignments carefully. They
have been designed to help you meet the objeatifvééee course and will help you
pass the examination.

8. Review the objectives of each study unit to confih@at you have achieved them. If
you are not certain about any of the objectivesjere the study material and
consult your tutor.

9. When you are confident that you have achieved &sumhjectives, you can start on
the next unit. Proceed unit by unit through thersewand try to pace your study so
that you can keep yourself on schedule.

10. When you have submitted an assignment to your fotomarking, do not wait for
its return before starting on the next unit. Keepybur schedule. When the
assignment is returned, pay particular attentiogaior tutor's comments, both on
the tutor marked assignment form and also writterthe assignment. Consult you
tutor as soon as possible if you have any questiopsoblems.

11. After completing the last unit, review the coursel grepare yourself for the final
examination. Check that you have achieved the ahjectives (listed at the
beginning of each unit) and the course objectilisge( in this course guide).

TUTORS AND TUTORIAL

There are 8 hours of tutorial provided in suppafrtthis course. You will be
notified ofthe dates, time and location together with the nantephone number of your
tutor as soon as you are allocated a tutorial group

Your tutor will mark and comment on your assigniselkeep a close watch on
your progress and on any difficulties you might@nder and provide assistance to you
during the course. You must mail your tutor marksdignment to your tutor well before
the due date. At least two working days are requigg this purpose. They will be
marked by your tutor and returned to you as sogroasible.

Do not hesitate to contact your tutor by telephanenail or discussion board if
you need help. The following might be circumstansesvhich you would find help
necessary: contact your tutor if:

* You do not understand any part of the study unith® assigned readings.

* You have difficulty with the self test or exercise.

* You have questions or problems with an assignnveitt, your tutor's comments
on an assignment or with the grading of an assighme

You should try your best to attend the tutoridlsis is the only chance to have
face to face contact with your tutor and ask qoestiwhich are answered instantly. You
can raise any problem encountered in the cours@wf study. To gain the maximum



benefit from the course tutorials, prepare a qaadist before attending them. You will
learn a lot from participating in discussion aciyve

GOODLUCK!
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1.0 Introduction

Nature of natural resources when learnt in thig wiil expose what natural
resources are and specifically give their typeassification and numerous examples of
natural resources. The numerous types of natusmurees are grouped under four
headings which are water resources, sun energyunesx) land resources, rock and
mineral resources, and the atmospheric resourdes.uhit therefore, defines, explains
and considers the dimension of all these natusainees.

2.0  Objectives

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

» Define what natural resource entails
» State and describe the types and classificatioratfral resources
» State the nature of natural resources and give pbesm

3.0 Main content
3.1 Whatis nature and resources

The dictionary of environmental and ecology’ (&dition) define Nature as all
living organisms and the environments in which theg, and Resources in ecological
point of view as anything in the environment whaan be used. The definition of these
two terms brings to mind of the word natural resesr In other to comprehend the
nature of resources, the natural resources inrthieamment must have to be unfolded.

3.2 Natural resources

Natural resources refer to the untamed naturanessof the environment. They
contain a significant amount of material as wellaasthetic values that exist relatively
undisturbed by mankind, in a natural form. Examlesh as land or raw materials occur
naturally within environments. Many of them areesd&l for our survival while others
are used for satisfying our wants.

3.3  Types and classification of natural resources

Natural resources are classified in different waysin a simple way, natural resources
can be categorized into various types which cabds®d on the nature of their origin,
stage of development, renewability and availabilitythis simple way of classification
the examples of natural resources given are inteawo

3.3.1 Origin

(a) Biotic - Biotic resources are obtained from the biosphsreh as forests
and their products, animals, birds and their potsl fish and other marine
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(b)

organisms. Mineral fuels such as coal and patrolare also included in
this category because they are formed from decagganic matter.

Abiotic - Abiotic resources include non-living things swash
land, water, air and ores such as gold, ironpegysilver etc.

3.3.2 Stage of development

(@)

(b)

Potential Resources Potential resources are those that exist ingeme
and may be used in the future. For example, petnmoleshich exists in
many parts of the world are formed naturally iniseshtary rocks. It is
drilled out and put into use and remains a potergsource.

Actual Resources- Actual resources are those which can also Heccal
developed resources, stock and reserves are thatskave been surveyed,
their quantity and quality determined and are beisgd in present times.
The development of an actual resource, such as wamskssing depends
upon the technology available and the cost invalvEgat part of the
actual resource which can be developed profitabligh wavailable
technology is called a reserve.

3.3.3 Renewability

3.34.1

(@)

(b)

(@)

Renewable resources

Renewable resources are those materials that canefdenished or
reproduced easily. Some of them, like sunlight, aind, etc., are
continuously available and their quantity is nofeefed by human
consumption. Many renewable resources can be éeplet human use,
but may also be replenished, thus maintaining &.fldome of these, like
agricultural crops, take a short time for renevadliers, like water, take a
comparatively longer time, while still others, lil@ests, take even longer.

Non-renewable resources Non-renewable resources are formed over
very long geological periods. Minerals and fofiséls are examples of
this category. Since their rate of formatiomxremely slow, they cannot
be replenished once they get depleted. The noetaitherals in this case
can be re-used by recycling them but coal andj@etm cannot be
recycled.

Availability:

In terms of availability, resources could be classgher as inexhaustive and
exhaustible

Inexhaustible natural resources Resources which are present in
unlimited quantity in nature and are not likedytte exhausted easily by

15



human activity are said to be inexhaustible rstrgsources. These
include sunlight, air etc.

(b) Exhaustible natural resources The amount of these resources are
limited. They can be exhausted by human actinitye long run.
Examples are coal, petroleum, natural gas, etc.

3.4 Nature of Natural resources
Some examples of natural resources include thenig:

« Atmosphere which include air, wind

« Animals which comprises of wildlife, game reserves.

« Land that comprises of Coal, fossil fuels, rock amderal resources.

« Plants of the forest

+ Range and pasture.

+ Soils for agriculture and food.

- Water resources that include, sea, oceans, lakashdwater, rivers and fishery.
- Solar power of the sun energy.

3.4.1 Water resources

Water covers 71% of the earth's surface. Of 8iis5% is the salty water of the
oceans and only 2.5% is freshwater, most of whghlocked up. The remaining
freshwater is found in glaciers, lakes, rivers,lam@ds, the soil, aquifers and atmosphere.
Ocean circulation patterns have a strong influemtelimate and weather and, in turn,
the food supply of both humans and other organisitam 1961 to 2001 water demand
doubled, agricultural use increased by 75%, indalstrse by more than 200%, and
domestic use more than 400%. In the 1990s it Wwama&®ed that humans were using 40—
50% of the globally available freshwater in the r@ppmate proportion of 70% for
agriculture, 22% for industry and 8% for domesgticposes with total use progressively
increasing. All life is impossible without watert iis used for household purposes,
irrigation, transport, for producing tidal energyg.&ater is also used in many industries
like textiles, iron and steel, paper etc. Tideslitda rise and fall of sea water (figure 1.0)
which can be harnessed to produce electricity.
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Figure 1.0 Ocean an example of a natural wateureso
Water as a resources have the following importance

0] Around 71% of the earth's surface is coverdth water. All life is
impossible without it. It is used for householdmoses, irrigation,
transport, for producing tidal energy etc.

(i)  Water is also used in many industries liketiles, iron and steel, paper
etc.

(i)  Tides result in rise and fall of sea watehniesh can be harnessed to produce
electricity.

3.4.2 Sun Energy resources

The Sun's energy, stored by plants which are ti@apy producers during
photosynthesis, passes through the food chainhir arganisms to ultimately power all
living processes. Since the industrial revolutibe toncentrated energy of the sun stored
in fossilized plants as fossil fuels has been eomdjiver of technology which, in turn,
has been the source of both economic and poljpivadkr.

Other importance of the sun energy resources are;
i. Whenever we look around,we are able to see becatisght. The
sun is the major source of light on earth.

ii. The process of photosynthesis also needs lightmAlsi also need
light to move about and to locate their food.

17



1. Sunlight can be converted into energy called sahargy.

3.4.3 Land resources

Land is fundamental to the operations of the biesphand biodiversity (figure 1.1).
Alterations in the relative proportions of landdedicated to urbanisation, agriculture,
forest, woodland, grassland and pasture have aeuaffect on the global water, carbon
and nitrogen biogeochemical cycles and this caraghpegatively on both natural and
human systems. The major sustainability benefitofl are accruing from sustainable
parks and gardens, and green cities.

Figure 1.1 Rainforests as natural resources ondéed have a great deal of biodiversity
with many plant and animal species.

The following are the importance of land as airedtresource

(@ The most important use of land to man is thptovides space for
work. All activities of man take place on landether it is
agriculture, transport, industry, housing, minetg.

(i) Most of the passengers and goods are trateghdy land transportation.

(i)  Land provides a large number of mineralsliéoal, petroleum, iron,
copper, gold, mica etc.
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3.4.4 Rock and Mineral Resources

Rock and mineral resources have a wide varietyseswand play a huge role in
our lives.Minerals which people need include, catti phosphorus, sulfur,
copper, fluoride, iron, and zinc. Coal, oil andumat gas provide us with almost
all of the energy we use to produce light, heat amdour world. Minerals are
ingredients in almost all of the products we usemfrfertilizer to plastics,

toothpaste, knivesand cutleries..Minerals are commgredients in pigments. In
fact, some of the earliest uses of minerals werg@@sents. Minerals also play an
important role in the processing of materials.

The Table below (Table 1.0) shows the nature,rthses of natural rock and

mineral resources.

Table 1.0 The nature of natural rock and mineral resources and their uses

Resource

characteristics exploited and uses

Coal

used as a fuel because they are flammable. Tharad

tars produced from coal processing are re-gsEERInto a variety
of organic solvents and compounds such as péastiotor

fuel, photo developer, perfume, medicine, arghsu

substitute.

Oil/Natural Gas

Oil and natural gas are used ds fual ingredients in the
chemical industry to produce petroleum basedyxts
notably plastics

Clay

used to make pottery and bricks.

Barite

It is a mineral consisting of Barium Sulghatvhich is used in oi
to weigh down the oil and prevent gushers,fillerpaint, glass
toothpaste.

Chert

It is a fine-grained silica-rich microcrydita¢ or microfibrous
sedimentary rock that may contain small fossilss lised to make
stone tools also as fill to provide a stable basedads

D

Chalcopyrite

It is the main ore of Copper (Coppen Sulphide Mineral) It is
found in igneous and metamorphic rocks. Since stdraattractive
appearance it can be used in arts and deor, ape€apused t¢
make electrical wiring, used in alloys (bronze &ndss) also use
as an ingredient in pigments(blue and green)

A

o ©

Fluorite

Fluorite (also called fluorspar) is a halide mineral congub®f

calcium fluoride, Cak It is used as a flux i.e. used as

19
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intermediate chemical to separate metals from wasaterial.
Another important product made from fluorite is hgftlioric acid,
which is used in the pottery, optics, and plasitickistry. Fluorite
isalso used in making opalescent glass and inmelireg
cookware.

Galena (lead)

This is the natural form of Lead @WIphide.One of the mo
abundant and widely distributed sulphide minerdis.Targest use
of lead is in automotive batteries. It is also uasdveights becaus
of their high specific gravity. They are used ag@dients in solde
because of their soft, low melting point. Until eatly it was alsa
used as an ingredient in paint and as an additivgasoline tg
make engines run more smoothly.

1%

e

Gypsum

This is a soft white or gray mineral comsgsbf hydrated calciun
sulfate. It occurs chiefly in sedimentary deposital is used t¢
make plaster of Paris and fertilizers, and in thgéding industry. It
is also an ingredient in cement.

lImenite (titanium)

llImenite is a black mineral ®isting of iron titanium oxide

Titanium is used in alloys to make strong light-gfei materialg
such as space ships, bicyclesiificial joints for humans an
sporting equipment such as bicycle frames. It $® alsed in thg
manufacture of titanium dioxide for paint pigments

U

L

Iron

It is ametal in thefirst transition serieslt is the most commo
element in the whole planet Earth, forming mucheafth'souter
and inner _core Iron chemical compounds, which include ferrg
and ferric compounds, have many uses. Iron oxideedniwith
aluminium powder can be ignited to createharmite reaction
used in welding and purifying ores. Iron plays awportant role
oin biology —blood circulation and is found in @nt foods and
vegetables.

DUS

Limestone

Limestone is a sedimentary rock composed of the mineralitealc

(calcium carbonate). Limestone is used as buildiagerials for
ornamental stone for surfaces and sculpture, tkkenceament anc
mortar.

)

Mussel Shells

Mussel shells were used as cerehujects. They are also use
as ornaments such as buttons and pearls foligeywe

Phosphate

Phosphate is iaorganic chemicalis asalt of phosphoric acid
Inorganic phosphates areined to obtainphosphorusfor use in
agriculture and industry.

3.4.5 Atmospheric resources
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The atmospheric resources of the Earth serve adakégrs in sustaining the planetary
ecosystem. The thin layer of gases that envelgp&é#nth is held in place by the planet's
gravity. Dry air consists of 78% nitrogen, 21% oggg1% argon and other inert gases,
such as carbon dioxide. The remaining gases ae@a offerred to as trace gases, among
which are the greenhouse gases such as water \abgn dioxide, methane, nitrous
oxide, and ozone.

Figure 1.2 The atmospheric natural resource of wisglin turbines engines for
electricity generation.

The use and importance of atmospheric resourchsdie:

0] Air : This is an integral component of enviroant. Man air for uses
breathing, burning.and other life’'s processes.

(i) Oxygen: Oxygen in air is required for breathiby all human beings and
animals.lt is also used by plants for their proesss

(i)  The sound waves travel in air, so we canrlessily.

(iv)  Wind energy can be harnesses from movingalied wind (figure 1.2)
4.0 Conclusion
Nature of natural resources in this unit unfolds trefinition, types, classification and
numerous examples of natural resources. Naturauress can be classified in different

ways but in a simple way natural resources canabegorized into various types based
on the nature of their origin, stage of developmeerewability and availability.
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5.0 Summary

Natural resources in this unit refer to the untamatliral essence of the environment that
contain a significant amount of material as wellaasthetic values that exist relatively

undisturbed by mankind, in a natural form. The ntgus examples of natural resources
are interwoven under the categorized groups likeem@sources, sun energy resources,
land resources, rock and mineral resources andsaimeoic resources.

6.0  Tutor-Marked Assignment

la. Explain the term natural resources.
b. Enumerate 5 examples of natural resources.

2. Explain with examples the types and classificabf natural
resources.
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1.0 Introduction

In this unit, all that encompasses the natural renment will be defined and
explained in details with emphasis on the Eartthasatural environment. Humans play
a great role in the natural environment in whicéytfind themselves. Today, however,
human pressure on natural environment is greager lefore in terms of magnitude and
efficiency in disrupting nature and natural langssa The ways by which human have
greatly impacted their activities both positivetydanegatively will be learnt in this unit.

2.0  Objectives
By the end of this unit, the student should be &bj

» Explain the earth as a natural environment

» Enumerate and explain the components of the Earth

* Explain in details the various ways man had impmhcten the natural
environment

3.0 Main content
3.1 The natural environment

The natural environment encompasses all livingraodliving things occurring naturally
on Earth or some region thereof. It is an environintleat encompasses the interaction of
all living species. The ecological part of the matienvironment take care of the natural
systems without massive human intervention, inclgdll vegetation, microorganisms,
soil, rocks, atmosphere and natural phenomenaadi@ir within their boundaries. In
aspect of natural resources and physical phenormoktiae natural environment, these
lack clear-cut boundaries, such as air, water, dmdate, as well as energy, radiation,
electric charge, and magnetism, not originatingiflluman activity.

3.2 Earth as the natural environment

The study of the earth as a natural environmenknswn as Earth science or
Geosciences. Earth science generally recognizespieres namely, the lithosphere, the
hydrosphere, the atmosphere, and the biosphemer@spondent to rocks, water, air, and
life. Some scientists include, as part of the spheof the Earth, the cryosphere
(corresponding to ice) as a distinct portion of tbiyerosphere, as well as the pedosphere
(corresponding to soil) as an active and intermsqeloere.
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Figure 2.0 The Earth's layered structure. (1) irooee; (2) outer core; (3) lower mantle;
(4) upper mantle; (5) lithosphere; (6) crust

3.3  Components of the natural environment
3.3.1 Lithosphere

The Lithosphere or the earth's crust (figure 29}hie outermost solid surface of the
planet and is chemically and mechanically differeom underlying mantle. It has been
generated largely by igneous processes in whichnmag¢molten rock) cools and
solidifies to form solid rock. Beneath the lithosph lies the mantle which is heated by
the decay of radioactive elements. The mantlepatih solid in nature, is in a state of
rheic convection. This convection process causeditfiospheric plates to move, albeit
slowly. The resulting process is known as platdéot@cs. Volcanoes result primarily
from the melting of subducted crust material orisihg mantle at mid-ocean ridges and
mantle plumes.

3.3.2 Hydrosphere

The hydrosphere is the water body of the Earth rahtanvironment and has the
following divisions,

a. Ocean- the ocean is a major body of saline water apprately 71% of the
Earth's surface is covered by ocean, a continucedy of water that is
customarily divided into several principal oceand amaller seas. More than half
of this area is over 3,000 meters deep. The aveveganic salinity is around 35
parts per thousand (ppt), and nearly all seawatsrahsalinity in the range of 30
to 38 ppt.The major oceanic divisions are definegart by the continents, these
divisions according to descending order of sizetlagePacific Ocean, the Atlantic
Ocean, the Indian Ocean, the Southern Ocean ar&ttkie Ocean.
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Figure 2.1 A River flow

b. Rivers - A river is a usually freshwater natural watensay flowing toward an ocean,
a lake, a sea or another river as seen in figurel@.a few cases, a river simply flows
into the ground or dries up completely before r@agtanother body of water. Small
rivers may also be termed by several other namekiding stream, creek and brook. The
water in a river is usually in a channel, made tip stream bed between banks. In larger
rivers there is also a wider floodplain shaped lbpd-waters over-topping the channel.
Flood plains may be very wide in relation to theesof the river channel. Rivers are a
part of the hydrological cycle. Water within a nivés generally collected from
precipitation through surface runoff, groundwatecharge, springs, and the release of
water stored in glaciers and snow packs.

c. Stream- a stream is a flowing body of water with a catreonfined within a bed and
stream banks. Streams play an important corrideriroconnecting fragmented habitats
and thus in conserving biodiversity. Types of stieanclude creeks, tributaries, which
do not reach an ocean and connect with anotheanstrer river, brooks, which are
typically small streams and sometimes sourced #@pring or seep and tidal inlets.
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Figure 2.2 A typical glacial lake formed from a@#l origin

d.Lakes - A lake is a body of water that is localized to Ho#tom of basin (figure 2.2). A
body of water is considered a lake when it is idlas not part of an ocean, is larger and
deeper than a pond, and is fed by a river. Natlakads on Earth are generally found in
mountainous areas, rift zones, and areas with aggor recent glaciation. Other lakes
are found in endorheic basins or along the couddemature rivers. All lakes are
temporary over geologic time scales, as they Wil fill in with sediments or spill out
of the basin containing them.

e. Pond- A pond is a body of standing water, either rator man-made, that is usually
smaller than a lake. A wide variety of man-madeié®0of water are classified as ponds,
including water gardens designed for aesthetic roamation, fish ponds designed for
commercial fish breeding, and solar ponds desidaestore thermal energy. Ponds and
lakes are distinguished from streams via curreeedp While currents in streams are
easily observed, ponds and lakes possess therdnalgn micro-currents and moderate
wind driven currents. These features distinguigfoad from many other aquatic terrain
features, such as stream pools and tide pools.

3.3.3 Atmosphere

The atmosphere is the thin layer of gases thatleps¢he Earth and held in place by the
planet's gravity. Dry air consists of 78% nitrog2fh% oxygen, 1% argon and other inert
gases, such as carbon dioxide. The remaining gaseseen in figure 2.3 are often
referred to as trace gases, among which are thenigpeise gases such as water vapor,
carbon dioxide, methane, nitrous oxide, and ozbileered air includes trace amounts of
many other chemical compounds. Air also contaiaaraable amount of water vapor and
suspensions of water droplets and ice crystals aseriouds. Many natural substances
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may be present in tiny amounts in an unfilteredsaimple, including dust, pollen and
spores, sea spray, volcanic ash, and meteoroidgWgandustrial pollutants also may be
present, such as chlorine may be elementary orompounds, fluorine compounds,
elemental mercury, and sulphur compounds suchlpbisudioxide [SQ].

Figure 2.3 Atmospheric gases scatter blue lightentioan other wavelengths.

Lightening is an atmospheric discharge of eledtriciccompanied by thunder, which
typically occurs during thunderstorms, and somesiering volcanic eruptions or dust
storms.

3.3.3.1 Atmospheric layers

The earth's atmosphere can be divided into fivenroaiprincipal layers and five minor
layers. The five main layers are mainly determibgdvhether temperature increases or
decreases with altitude while the minor layersdstermined by other properties.

Principal layers include;

a. Exosphere- is the outermost layer of Earth's atmosphere éxa¢nds
from the exobase upward, mainly composed of hydragel helium.

b. Thermosphere — the top of the thermosphere is the bottom of the
exosphere, called the exobase. Its height variés solar activity and
ranges from about 350-800 km. The Internationak&&tation orbits in
this layer, between 320 and 380 km.
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c. Mesosphere- the mesosphere extends from the stratopaus@—+868km.

It is the layer where most meteors burn up upoararg the atmosphere.

Stratosphere - the stratosphere extends from the tropopausabtut
51 km. The stratopause, which is the boundary bemwbe stratosphere
and mesosphere, typically is at 50 to 55 km.

Troposphere - the troposphere begins at the surface and extémd
between 7 km at the poles and 17 km at the equatthr,some variation
due to weather. The troposphere is mostly heatetramsfer of energy
from the surface, so on average the lowest partheftroposphere is
warmest and temperature decreases with altitude. tidpopause is the
boundary between the troposphere and stratosphere.

Other minority layers are;

The ozone layer— This is contained within the stratosphere. Iniginly
located in the lower portion of the stratosphemnfrabout 15-35 km,
though the thickness varies seasonally and geoigiadjyh About 90% of
the ozone in the atmosphere is contained in tleosphere. The ozone
layer of the Earth's atmosphere plays an impontaiet in depleting the
amount of ultraviolet (UV) radiation that reachbge surface. As DNA is
readily damaged by UV light, this serves to protidetat the surface. This
layer also retains heat during the night, therebglucing the daily
temperature extremes.

The ionosphere— The ionosphere is the part of the atmosphereisha
ionized by solar radiation, stretches from 50 t0600, km and typically
overlaps both the exosphere and the thermosphdozmis the inner edge
of the magnetosphere.

The homosphere - The homosphere includes the troposphere,
stratosphere, and mesosphere.

Heterosphere — The heterosphere is the upper part that is coetpos
almost completely of hydrogen, the lightest element

The planetary boundary layer - is the part of the troposphere that is
nearest the Earth's surface and is directly affebte it, mainly through
turbulent diffusion.

3.3.3.2 Climate

The climate encompasses the statistics of temperatumidity, atmospheric pressure,
wind, rainfall, atmospheric particle count and nuows other meteorological elements in
a given region over long periods of time. The clenaf a location is affected by its
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latitude, terrain, altitude, ice or snow cover,vesll as nearby water bodies and their
currents. Climates can be classified accordinght® @verage and typical ranges of
different variables, most commonly is temperatune @recipitation (figure 2.4). The
most commonly used classification scheme is theaviggnally developed by Wiadimir
Kbdppen. The Thornthwaite system, in use since 1B@®rporates evapotranspiration in
addition to temperature and precipitation informatiand is used in studying animal
species diversity and potential impacts of clintanges.
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Figure 2.4 Worldwide climate classificationé_fnap
3.3.3.3 Weather

The weather is a set of all the phenomena occuirnng given atmospheric area at a
given time. Most weather phenomena occur in theosphere just below the

stratosphere. Weather refers, generally, to dajato-temperature and precipitation
activity, whereas climate is the term for the ageratmospheric conditions over longer
periods of time.

The weather occurs due to density of temperatudenamisture differences between one
place and another. These differences can occutodile sun angle at any particular spot,
which varies by latitude from the tropics. The sydemperature contrast between polar
and tropical air gives rise to the jet stream. Weatystems in the mid-latitudes, such as
extra tropical cyclones, are caused by instalslioé the jet stream flow. Because the
Earth's axis is tilted relative to its orbital pgarsunlight is incident at different angles at
different times of the year. On the Earth's surfdaeenperatures usually range +40 °C
(100 °F to —40 °F) annually. Over thousands of geahanges in the Earth's orbit have
affected the amount and distribution of solar epeageived by the Earth and influence
long-term climate
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The surface temperature differences in turn caussspre differences. Higher altitudes
are cooler than lower altitudes due to difference€ompressional heating. Weather
forecasting is the application of science and tetdgy to predict the state of the

atmosphere for a future time and a given locatidre atmosphere is a chaotic system,
and small changes to one part of the system cam rdvave large effects on the system
as a whole. Human attempts to control the weatla®e lroccurred throughout human

history, and there is evidence that human actisiigh as agriculture and industry has
inadvertently modified weather patterns.

3.3.4 Biosphere

The biosphere of the natural environment is a dwarray of living organisms (life
forms) as seen in figure 2.5 having varieties @nplspecies and figure 2.6 showing
diverse species of animals. Evidence suggestdiihain Earth has existed for about 3.7
billion years. All known life forms share fundamahimolecular mechanisms, and based
on these observations, theories on the origin f& &ttempt to find a mechanism
explaining the formation of a primordial single Icelrganism from which all life
originates. There are many different hypothesearddgg the path that might have been
taken from simple organic molecules via pre-cetllifa to protocells and metabolism.

Although there is no universal agreement on theéndiein of life, scientists generally
accept that the biological manifestation of life ¢haracterized by organization,
metabolism, growth, adaptation, response to stigodi reproduction. Life may also be
said to be simply the characteristic state of oigyas,a condition which distinguishes
active organisms from inorganic matter, includiig tcapacity for growth, functional
activity and the continual change preceding death.
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T I
Figure 2.6 An example of the many animal specietherkEarth

Properties common to these organisms such as pkmtsals, fungi, protists, archaea,
and bacteria are a carbon and water-based cefarar with complex organization and

heritable genetic information. Living organisms argb metabolism, maintain

homeostasis, possess a capacity to grow, resporstinboli, reproduce and, through

natural selection, adapt to their environment incsegsive generations. More complex
living organisms can communicate through variouamse

3.3.4.1 Ecosystems

An ecosystem is a natural unit consisting of adind, animals and micro-organisms i.e
biotic factors in an area functioning together wathof the non-living physical (abiotic)
factors of the environment. Central to the ecosgst®oncept is the idea that living
organisms are continually engaged in a highly retated set of relationships with every
other element constituting the environment in whiody exist. Odum (1971) stated: that
"any unit that includes all of the organisms ini@eg area interacting with the physical
environment so that a flow of energy leads to tyedefined trophic structure, biotic
diversity, and material cycles within the systeransecosystem”.
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3.3.4.2 Biomes

Biomes are similar to the concept of ecosystemd,aae climatically and geographically
defined areas of ecologically similar climatic cdimhs on the Earth, such as
communities of plants, animals, and soil organisBiesmes are defined on the basis of
factors such as plant structures (such as treeshshand grasses), leaf types (such as
broad leaf and needle leaf), plant spacing (forestpdland, savanna), and climate.
Biomes are often identified with particular pattewf ecological succession and climax
vegetation.

3.3.4.3 Biogeochemical cycles

The biogeochemical cycle is the series of nutriranvement i.e. exchange of materials
between living and nonliving parts which are cHtito life, most notably those of water,
oxygen, carbon, nitrogen and phosphorus.

 The nitrogen cycle - This is the transformation of nitrogen and rggo-
containing compounds in nature. It is a cycle whidtudes gaseous components.

» The water cycle— This is the continuous movement of water on,vab@nd
below the surface of the Earth. Water can chargfesseamong liquid, vapor, and
ice at various places in the water cycle. Althotige balance of water on Earth
remains fairly constant over time, individual wateslecules can come and go.

* The carbon cycle— The carbon cylce is the biogeochemical cyclewtych
carbon is exchanged among the biosphere, pedospgiensphere, hydrosphere,
and atmosphere of the Earth.

* The oxygen cycle- This is the movement of oxygen within and betwie three
main reservoirs i.e. the atmosphere, the biosplaa@ the lithosphere. The main
driving factor of the oxygen cycle is photosyntisesvhich is responsible for the
modern Earth's atmospheric composition and life.

* The phosphorus cycle— This is the movement of phosphorus through the
lithosphere, hydrosphere, and biosphere. The atneoepdoes not play a
significant role in the movements of phosphoruscabse phosphorus and
phosphorus compounds are usually solids at thedlypanges of temperature and
pressure found on Earth.

3.3.4.4 Wilderness and wildlife

Wilderness is generally defined as a natural enmrent on earth that has not been
significantly modified by human activity (figure7). Wilderness can be defined in more
detail as the most intact, undisturbed wild natarah left on our planet - those truly wild

places that humans do not control and have notlalee® with roads, pipelines or other

industrial infrastructure. Wilderness areas andqmted parks are considered important
for the survival of certain species, ecologicaldgtg, conservation, solitude, and
recreation. Wilderness is deeply valued for cultuspiritual, moral and aesthetic

reasons. Some nature writers believe wildernesssaaee vital for the human spirit and
creativity.
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Figure 2.7 a typical example of a mountainous wildes

Wildlife includes all nhon-domestic plants, animalsd other organisms. Domestic wild
plant and animal species for human benefit haveiroed in many places all over the
planet, and have major impacts on the environnimith positive and negative. Wildlife
can be found in all ecosystems. Deserts, rain ferefains, and other areas including the
most developed urban sites all have distinct foofnwildlife. While the term in popular
culture usually refers to animals that are untodchg human factors, most scientists
agree that wildlife around the world are impactpdruby human activities.

3.3.5 Human impact on the natural environment

Natural environment is of crucial importance fociaband economic life. In this respect,
the diversity of nature not only offers man a vagtver of choice for his current needs
and desires, it also enhances the role of natur@ ssurce of solutions for the future
needs and challenges of mankind. Today, howevemahu pressure on natural
environment is greater than before in terms of ntaga and efficiency in disrupting

nature and natural landscapes.

3.3.5.1 Ecosystems, habitats and species
Most notably impact includes:

* Intensive agriculture which replaces traditionainiang. This, combined
with the subsidies of industrial farming has hademormous effect on
rural landscapes and continues to be a threat.

* Mass tourism affecting mountains and coasts. Thieips pursued in the
industry, transport and energy sectors have atdaed damaging impact
on the coasts, major rivers (dam construction asdo@ated canal
building) and mountain landscapes (main road neksjor
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* The strong focus of forestry management on econdangets primarily
causes the decline in biodiversity, soil erosiod ather related effects.

The clearest manifestations of the degradatidhehatural environment are:

* Reduction and fragmentation of habitats and landsgaes inexpansion
of human activities into the natural environmentanifested by
urbanisation, recreation, industrialization, andriadture, result in
increasing uniformity in landscapes and conseqakntieduction,
disappearance, fragmentation or isolation of h&b#ad landscapes. The
consequences are decreased species diversity,odiezgluced habitable
surface area which corresponds to a reduced spearigéng capacity.

* The reduction of the size ohabitats also reduces the genetic diversity of
the species living there. Smaller habitats can @dgommodate smaller
populations, as a result, there is an impoverigjggte pool. The reduction
of genetic resources of a species diminishesatstility and evolutionary
adaptability to changing situations. This has digaint negative impacts
on its survival.

» The conditionsunder which the reduction of habitats often ocawvpnt
living organisms from making use of their normal ywato flee their
threatened habitat. Those escape routes includatioig to other habitats,
adaptation to the changing environment or genatierchange with
populations in nearby habitats. Of particular conds the abrupt nature
of human intervention; human projects are planmetiimmplemented on a
much shorter time scale than natural processes.

» Furthermorehuman intervention, such as the construction of buildings,
motorways or railways results in the fragmentatmfnhabitats, which
strongly limits the possibility for contact or majron among them. In
extreme cases even the smallest, narrowest coangsdbetween habitats
are broken off. Such isolation is catastrophic e in the habitat
fragments.

* Loss of species of Fauna and FloraThe biodiversity is affected by
decreasing species numbers and the loss of halntatsany regions.
Approximately 30 % of the vertebrates and 20 %hef iigher plants are
classified as "threatened". Threats are direatligdd to the loss of habitats
due to destruction, modification and fragmentatbrecosystems as well
as from overuse of pesticides and herbicides, sitenfarming methods,
hunting and general human disturbance.

3.3.5.2 Agriculture

As a result of needs for food production since 1#840s, policies have encouraged
increased production through a variety of mechasjsimcluding price support, other
subsidies and support for research and developrkatsuccess achieved in agricultural
production has however entailed increased impact tlom environment. Modern
agriculture is responsible for the loss of muchdiifié and their habitats, through
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reduction and fragmentation of habitats and widlfopulations. The drainage of
wetlands, the destruction of hedgerows and thensite use of fertilizers and pesticides
can all pose a threat to wildlife. Highly speciatismonoculture is causing significant
loss in species abundance and diversity. On therdthnd increased production per
hectare in intensive areas, raising of livestockun®, and lower prices for agricultural
products have also caused marginalization of agui@l land, changing the diversity of
landscapes into the direction of intensive agriceltand abandoned land.

3.3.5.3 Energy

All energy types have potential impacts on the r@tenvironment to varying degrees at
all stages of use, from extraction through processd end use. Generating energy from
any source involves making the choices between étspand how far those impacts can
be tolerated at the local and global scale. Thissigecially of importance for nuclear
power, where there are significant risks of radivacpollution as observed in figure 2.8.

Figure 2.8 Air-polluting emissions from a powerrgla

3.3.5.4 Fisheries

The principle environmental impact associated ighery activities is the unsustainable
harvesting of fish stocks and shellfish and itssemuences for the ecological balance of
the aquatic environment. This sector is in a staiEisis, with over capacity of the fleet,
over exploitation of stocks, debt, and marketingbpgms. The growing aquaculture
industry may increase water pollution and it is egng to be a rising trend in the
Mediterranean and Central/East Europe. Fishinyiie8 have an impact on crustaceans
and there is concern that large numbers of dolpland even the globally endangered
Monk seal, are being killed.
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3.3.5.5 Forestry

Forestry has impacted severely on natural fordgjaré 2.9) in such a way that soils
have been drained, pesticides and fertilizers agpknd exotic species planted. In many
areas, monocultures have replaced the originarsiviorest composition. Monocultures
are extremely sensitive to insect infestationgsfior wind, and so can lead to financial
losses as well as biological decline. The inadexjaffiorestation practices characterize
new trends in impacting on the sustainability e tiatural environment.

Figure2.9 A typical untamed natural rainforest

3.3.5.6 Industry

Almost all forms of industry have an impact on thatural environment and its
sustainability. The impact varies at different stagn the life cycle of a product,
depending upon the raw materials used throughedittal end use of the product for
waste residue, re-use or recycling. Industrial dexis and war damage to industrial
plants can also endanger the natural environment.

3.3.5.7 Tourism and Recreation

Tourism and recreation impact on the natural emwvirent in various ways. On one hand,
natural areas form the very basis of many toutisaetions by highlighting scenic value

or exceptional encounters with fauna and flora. elesv, some forms of tourism can be
extremely detrimental to ecologically sensitiveaaeresulting in habitat degeneration or
destruction, in the disturbance or hunting evea aarthreatened species.
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3.3.5.8 Transport and Infrastructure

Transport is perhaps the major contributor to gimiuin the world today, in particular
global environmental issues such as the greenhefifeet. The key impacts of
transportation include fragmentation of habitatsl @pecies and genetic populations,
disruption of migration and traffic mortalities valdlife. Since the 1970s, transport has
become a major consumer of non-renewable resou80@s,0f oil consumption coming
from road transport and infrastructure development.

4.0 Conclusion

The earth is the natural environment in which enormeatsiral resources are inhabited.
The importance of the natural environment in vasionays have been unfolded,
explained, and categorized based on their naturexistence. The different ways in
which the natural environment have been influedmetiuman and their activities which
greatly have both negative and positive impactelmeen extensively expounded.

5.0 Summary

The natural environment encompasses all livingramdliving things occurring naturally
on Earth. Earth science generally recognizes fpheres namely the lithosphere, the
hydrosphere, the atmosphere, and the biosphere.’sMampact on the natural
environment includes activities in ecosystem, labéind species; agriculture; energy;
fisheries; forestry; industry; tourism and recreatiand transport and infrastructures.

6.0  Tutor-Marked Assignment
1. Define the term natural environment

2 a. Listthe various component of the Earth
b.  Explain the biosphere as part of the natemalronment

3. Explain in details the various ways throughekhman had impacted
the natural environment by their activities
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1.0 Introduction

In this unit, you will learn the historical develoent of resources, their sustainability, the
principles and goals behind it. This unit will miginffocus on the environmental or
ecological sustainability that comprises of theiemmental factors such as atmosphere,
freshwater and ocean, and land use. The managdomstmeant to sustain the use of
resources will be emphasized alongside the elemamtscerned in resources
sustainability. The challenges in the area of hurbahaviour, human population and
consumption level as well as economic growth waldiscuss in this unit. The final part
of this unit will be the challenges to sustainapiln the use of resources taking a look at
major fundamental principles.

2.0  Objectives
At the end of this unit, you should be able to;

» Write the major principles and goals of resouraestanability

» Explain environmental/ecological sustainability

* Write on environmental management in terms of apheee, freshwater and
ocean, and land

» |dentify the challenges in sustainable use of resesi

» Write on the obstacles to sustainability in the oseesources

3.0  Main content
3.1 Historical development of resources’ sustainability

The history of sustainability traces human-domidaeological systems from the earliest
civilizations to the present. In early human higtahe use of fire and desire for specific
foods may have altered the natural composition lahtpand animal communities.
Between 8,000 and 10,000 years ago, Agrarian contiesiremerged which depended
largely on their environment and the creation efracture of permanence.

The Western industrial revolution of the 17th tothl@enturies tapped into the vast
growth potential of the energy in fossil fuels. Coas used to power more efficient

engines and later to generate electricity. Modemitation systems and advances in
medicine protected large populations from disedsethe mid 20th century, a gathering
of environmental movements (which comprised of ggevindividuals, religious bodies,

political groups etc) in the United States cread@dawareness of the environment by
raising issues that militate against environmeptatection.E.g pollution of land, air and

water. It was at this period that Protectionistd £onservationists came up. They were
of the opinion that the environment should be et for its own sake while the

Conservationists shared their view that the enviremt should be protected for the use of
man.
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They also argued that environmental costs assdciaieh the many anthropogenic
activities should be determined. In the late 2@htary, environmental problems became
global in scale. The 1973 and 1979 energy crisesodstrated the extent to which the
global community had become dependent on non-reslevemergy resources. In the 21st
century, there was increasing global awarenesseoftireat posed by the human-induced
greenhouse effect, produced largely by forest rigaand the burning of fossil fuels
among other dangerous activities.

3.2  Principles and goals of resources sustainability

Sustainability principles are as follows;
* Reduced dependence upon fossil fuels, undergrowtasnand minerals.
* Reduced dependence upon synthetic chemicals aadwihatural substances.
* Reduced encroachment upon nature
* Meet human needs fairly and efficiently

Goals commonly expressed by environmental scientestsustain the use of resources
include:

* Reduction and clean up of pollution, with futureatpoof zero pollution.

* Cleanly converting non-recyclable materials intcergly through direct
combustion or after conversion into secondary fuels

* Reducing societal consumption of non-renewablesfuel

* Development of alternative, green, low-carbon onereable energy
sources.

» Conservation and sustainable use of scarce resoguod as water, land,
and air.

* Protection of representative or unique or prisenesystems.

* Preservation of threatened and endangered spetisstion.

* The establishment of nature and biosphere resemndsr various types of
protection.

* The protection of biodiversity and ecosystems upbich all human and
other life on earth depends.

3.3  Environmental/Ecological Sustainability

Environmental/Ecological sustainability is the pres of making sure current processes
of interaction with the environment are pursuechwiite idea of keeping the environment
as pristine as naturally possible based on ideziisg behavior. In ecology, the word
describes how biological systems remain diversepaoductive over time. Sustainability
in general terms requires that human activity amdgs nature's resources at a rate at
which they can be replenished naturally. An unsoatde situation occurs when the sum
total of nature's resources is used up faster thaan be replenished. The long-term
result of environmental degradation is the inapilip sustain human life. Such
degradation on a global scale could imply extinctior humanity. Sustainability, on the
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other hand is the capacity to endure. Healthy wdHaand forests are examples of
sustainable biological systems, a healthy ecosystainenvironment provide vital goods
and services to humans and other organisms whetairsalsly in use. Achieving
sustainability in the use of resources is also @ase@hallenge that entails international
and national laws, urban planning and transpoeglland individual lifestyles and ethical
consumerism. Ways of living more sustainably cde tanany forms from reorganizing
living conditions, reappraising economic sectons,work practices, using science to
develop new technologies, to adjustments in indigidifestyles that conserve natural
resources. There are two major ways of reducingtinegghuman impacts and enhancing
ecological sustainability. The first is environma&ntanagement which is based largely
on information gained from earth science, enviromtale science, and conservation
biology. The second approach which is the managermermuman consumption of
resources is based largely on information gainehfeconomics.

3.4  Environmental Management

At the global scale and in the broadest senseyr@mmental management involves the
atmosphere, oceans, freshwater systems and landfobowing the sustainability
principle of scale, it can be equally applied ty asosystem from a tropical rainforest to
a home garden.

3.4.1 Atmosphere

The management of the global atmosphere now ingagsessment of all aspects of the
carbon cycle to identify opportunities to addreashn-induced climate change and this
has become a major focus of scientific researclalsex of the potential catastrophic
effects on biodiversity and human communities.

Other human impacts on the atmosphere includeithmHBution in cities, the pollutants
including toxic chemicals like nitrogen oxides, @ulr oxides, volatile organic
compounds and particulate matter that produce phetnical smog and acid rain, and
the chlorofluorocarbons that degrade the ozone l&y@hropogenic particulates such as
sulphate aerosols in the atmosphere reduce thet diradiance and reflectance of the
Earth's surface, (known as global dimming). Theelese is estimated to have been about
4% between 1960 and 1990 although the trend hasequbntly reversed. Global
dimming may have disturbed the global water cygledulucing evaporation and rainfall
in some areas. It also creates a cooling effectthisdmay have partially masked the
effect of greenhouse gases on global warming.

3.4.2 Freshwater and Oceans

Awareness of the global importance of preservingewBr ecosystem services has only
recently emerged.During the 20th century, more thalh of the world’s wetlands have
been lost along with their valuable environmentaiviges. Increasing urbanization
pollutes clean water supplies and much of the wstild does not have access to clean,
safe water. Greater emphasis is now being placeititemproved management of blue
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(harvestable) and green (soil water available fanfpuse) water, and this applies at all
scales of water management.

Ocean circulation patterns have a strong influemtelimate and weather and, in turn,
the food supply of both humans and other organisdegentists have warned of the
possibility, under the influence of climate changéa sudden alteration in circulation
patterns of ocean currents that could drasticdtlr ahe climate in some regions of the
globe.

3.4.3 Land use

Loss of biodiversity stems largely from the habltas and fragmentation produced by
the human appropriation of land for developmentestry and agriculture as natural
capital is progressively being converted to manenadpital. Land use change is
fundamental to the operations of the biosphere usscaalterations in the relative
proportions of land dedicated to urbanization, agdture, forest, woodland, grassland
and pasture have a marked effect on the global rwatarbon and nitrogen

biogeochemical cycles and these can impact nedyatme both natural and human
systems. At the local human scale, major sustdibhabenefits accrue from sustainable
parks and gardens and green cities.
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Figure 3.0 Land usmaking up more than half the world's food supply

Food is essential to life and feeding more tharbdiion human bodies on Earth takes a
heavy toll on the Earth’s resources. This begirnth wie appropriation of about 38% of
the Earth’s land surfagégure 3.0) and about 20% of its net primary prctiuity. Added

to this are the resource-hungry activities of indakagribusiness i.e. everything from
the crops’ need for irrigation water, synthetictifeers and pesticides to the resource
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costs of food packaging, transport and retail. Emmental problems associated with
industrial agriculture and agribusinesses are no®ing addressed through such
movements as sustainable agriculture, organic fagnaind more sustainable business
practices.

3.5 Management of Human Consumption

The underlying driver of direct human impacts oa émvironment resource use is human
consumption. This impact is reduced not only bystoning less but by also making the

full cycle of production, use and disposal moretanable. Consumption of goods and

services can be analysed and managed at all dbateggh the chain of consumption,

starting with the effects of individual lifestyldn@ices and spending patterns, through to
the resource demands of specific goods and serwitesmpacts of economic sectors,

through national economies to the global economyalysis of consumption patterns

relates resource use to the environmental, soodlegonomic impacts at the scale or
context under investigation. The ideas of embodesturce use, resource intensity, and
resource productivity are important tools for ursti@nding the impacts of consumption.

The key resource categories relating to human neesldood, energy, materials and

water which is discussed below.

3.5.1 Energy

Since the industrial revolution, the concentratedrgy of the Sun stored in fossilized
plants as fossil fuels has been a major driveedfology (figure 3.1) which, in turn, has
been the source of both economic and political povile 2007 climate scientists
concluded that there was at least a 90% probaliigy atmospheric increase in €®as
human-induced, mostly as a result of fossil fuelssions but, to a lesser extent from
changes in land use. Stabilizing the world’s clienadll require high-income countries to
reduce their emissions by 60-90% over 2006 levgl2@50 which should hold GO
levels at 450-650 ppm from current levels of ab880D ppm. Above this level,
temperatures could rise by more than 2°C to produatastrophic climate change.
Reduction of current COlevels must be achieved against a background albagl
population increase and developing countries agpirto energy-intensive high
consumption Western lifestyles.
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Figure 3.1 Solar towers utilize the natural resewtthe sun, and are a renewable energy
source

Reducing greenhouse emissions, referred to astiteuaation, is being tackled at
all scales, ranging from tracking the passage diarathrough the carbon cycle to the
commercialization of renewable energy, developess|carbon-hungry technology and
transport systems and attempts by individuals &d learbon neutral lifestyles by
monitoring the fossil fuel use embodied in all guwods and services they use.

3.5.2 Water

In the 1951-60s, human water withdrawals were toues greater than the previous
decade. This rapid increase resulted from scientfid technological developments
impacting through the economy especially increaserigated land, growth in industrial
and power sectors, and intensive dam constructioralb continents. These changes
altered the water cycle of rivers and lakes, a#féctheir water quality and had a
significant impact on the global water cycle. Cuathg 35% of human water use is
unsustainable( reference), drawing on diminishiggifers and reducing the flows of
major rivers. This percentage is likely to increds#imate change impacts become more
severe, populations increase and aquifers becoogrgssively depleted and supplies
become polluted and unsanitary. From 1961 to 20@ater demand doubled for
agricultural use as it increased by 75%, industred by more than 200%, and domestic
use increased by more than 400%. In the 1990sstestimated that humans were using
40-50% of the globally available freshwater in #pproximate proportion of 70% for
agriculture, 22% for industry, and 8% for domesgticposes with total use progressively
increasing.

Water efficiency is being improved on a global eday increased demand management,
improved infrastructure, improved water productivitf agriculture, minimizing the
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water intensity of goods and services, addresshagtages in the non-industrialised
world, concentrating food production in areas ofhhiproductivity, and planning for
climate change. At the local level, people are b@ng more self-sufficient by harvesting
rainwater and reducing use of mains water.

3.5.3 Food

The American Public Health Association (APHA) defina sustainable food system as
one that provides healthy food to meet current foedds while maintaining healthy
ecosystems that can also provide food for generstio come with minimal negative
impact to the environment. A sustainable food sysédso encourages local production
and distribution infrastructures and makes nuugidood available, accessible, and
affordable to all. Furthermore, it is humane andt,jyprotecting farmers and other
workers, consumers, and communities. At the gltédatl the environmental impact of
agribusiness is being addressed through sustaiagiieulture and organic farming. At
the local level, there are various movements wgrkiowards local food production,
more productive use of urban wastelands and doengatdens including permaculture,
urban horticulture, local food, sustainable gardgnand organic gardening,

3.5.4 Materials

As global population and affluence has increasedhas the use of various materials
increased in volume, diversity and distance trartegdo Some of these are included here
e.g. raw materials, minerals, synthetic chemicalanufactured products, food, living
organisms and waste. Sustainable use of raw migtehias targeted the idea of
dematerialization, converting the linear path oftenals to a circular material flow that
reuses materials as much as possible, much likeyitlang and reuse of waste in nature.
This approach is supported by product stewardship the increasing use of material
flow analysis at all levels, especially individwaluntries and the global economy.

Synthetic chemical production includes everythirrgnf herbicides, pesticides and
fertilizers to domestic chemicals and hazardoustsuizes. Apart from the build-up of
greenhouse gas emissions in the atmosphere, chHemoic@articular concern include
heavy metals, nuclear waste, chlorofluorocarboessigtent organic pollutants and all
harmful chemicals capable of bioaccumulation. Alitjo most synthetic chemicals are
harmless , there is still the need to rigorousist thew chemicals in all countries for
adverse environmental and health effects. InteynatiLegislation has been established
to deal with the global distribution and managemehidangerous goods. To reduce
waste, industry, businesses and the Governmentsoavemimicking nature by turning
the waste produced by industrial metabolism inte resource for use. Dematerialization
is being encouraged through the ideas of industgalogy, ecodesign and ecolabelling.
In addition to the well established “reduce, reasd recycle” shoppers are using their
purchasing power for ethical consumerism.
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3.6  Ecological footprint as elements of resources sustability

The Ecological footprint measures human consumpiiorterms of the biologically
productive land needed to provide the resourcesamsorb the wastes of the average
global citizen. Ecological footprint can also bédsto measure the area of biologically
productive land and water required to produce #swurces and absorb the waste of a
given population and this is expressed in globatdres i.e hectares with world-average
biological productivity. For instance, in 2008, 2global hectares was required per
person, 30% more than the natural biological capadi 2.1 global hectares assuming no
provision for other organisms.

3.7 Challenges in sustainable use of resources

The challenges in the sustainable use of resoumges/e the following; Human
behaviour,Human population and consumption levebngmic growth

3.7.1 Human behaviour

Human behaviours have said to make things worghdse activities;
* having too many children

» agricultural burning

* over consumption of resources

» failure to re-cycle

» production/disposal of toxic waste
* improper disposal of human waste
» improper disposal of garbage

* mis-use of pesticides

* overcrowding

» economic dependence on growth
» depletion of soils by over farming
» erosion from removal of vegetation
» urban sprawl

» over-fishing
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* removal of carbon sinks (trees)

» inefficient use of fuel

» urbanizing farmland

» urban growth where water is scarce
* eating meat

3.7.2 Human population and consumption level

According to the 2008 Revision of the Official Usdt Nations population estimates and
projections, the world population is projectedaach 7 billion early in 2012, up from the
current 6.9 billion (May 2009) and to exceed 9idill people by 2050. As always,

population growth has a marked influence on leeélsonsumption and the efficiency of

resource use. The impacts of the growing world fgjmn on land, water, energy, and
biota resources are real and indeed overwhelmimgarGscientific evidence suggests
worldwide problems of food availability already leagmerged. According to the World

Health Organization, nearly 60% of the world popola now is malnourished, the

largest number reported in history. More humans tner before cover the earth with
their urbanization, highways, and other activitiddhese activities impact on the

availability of food resources.

To halt the escalating imbalance between expangapylation numbers and the earth's
essential natural resources, humans must contegl tlumbers. At the same time, they
must make efforts to conserve cropland, freshwatieergy, biodiversity, and the other
life-supporting environmental resources. Peopldameloped countries could contribute
by reducing their high consumption of all natuedaurces, especially fossil fuels.

3.7.3 Economic growth

Historically there has been a close correlationwbeh economic growth and
environmental degradation.As communities grow, adhaé environment declines. There
is concern that, unless resource use is checkedemmalobal civilization will follow the
path of ancient civilizations that collapsed througver exploitation of their resource
base. While conventional economics is concernegelgrwith economic growth and the
efficient allocation of resources, ecological eaoints has the explicit goal of sustainable
scale rather than continual growth, fair distribaotand efficient allocation, in that order.
Sustainability studies have analysed ways to redlbeeamount of resource e.g. water,
energy, or materials needed for the productionseoption and disposal of a unit of
goods or service whether this be achieved from avgnl economic management,
product design or new technology. Ecological ecansnncludes the study of societal
metabolism, the throughput of resources that eatel exit the economic system in
relation to environmental quality.
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3.8  Obstacle to sustainability in the use of resoaes

These obstacles are seen in the following ways;

(@) Inability to replace ecological functions- While it is possible that we can find
ways to replace some natural resources, it is nmucte unlikely that they will
ever be able to replace eco-system services,agitlie protection provided by the
ozone layer, or the climate stabilizing functidrttee Amazonian forest.

(b) Natural resources multifunction - A further obstacle to sustainability lies also in
the multi-functionality of many natural resourcésrests, for example, does not
only provide the raw material for paper which cansoibstituted quite easily, but
they also maintain biodiversity, regulate watenfl@and absorb Carbon dioxide.

(c) Partial irreversibility of natural resources - Another problem of natural
resources deterioration lies in their partial ieestbility. For example, the loss in
biodiversity is often definite and consumption aftural capital or resources may
have no observable impact until a certain thresl®lceached. A lake can, for
example, absorb nutrients for a long time whileualty increasing its
productivity. However, once a certain level of nelss is achived, there is a lack
of oxygen which causes the lake’s ecosystem tckimtean.

(d) Complementary role of resources— The Ecological Economist Herman Daly
had once asked, "what use is a sawmill withoutrast®" From this perspective,
the economy is a subsystem of human society, wikidself a subsystem of the
biosphere and a gain in one sector is a loss froothar.

4.0 Conclusion

Environmental/Ecological sustainability as definedhis unit as the process of making
sure current processes of interaction within therenment are pursued with the idea of
keeping the environment as pristine and as naasgbossible based on ideal seeking
behavior. In ecology, the words describe how biiglalgsystems remain diverse and
productive over time. Resources sustainability gples and goals is mainly directed to;
reduction and clean up of pollution,with future [goaf zero pollution; cleanly converting
non-recyclable materials into energy through dinhbustion or after conversion into
secondary fuels; reducing societal consumptionoof-renewable fuels; development of
alternative, green, low-carbon or renewable ensogyces; conservation and sustainable
use of scarce resources such as water, land, grgatection of representative or unique
or pristine ecosystems; preservation of threatemetlendangered species extinction; the
establishment of nature and biosphere reservesr wadli®ous types of protection; and
lastly the protection of biodiversity and ecosystampon which all human and other life
on earth depends.

5.0 Summary
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In this unit you have learnt the historical devet@mt of resources sustainability with the
major principles and goals within it context. Emvimental/Ecological sustainability was
defined, also environmental management in termtoffactors. Energy, water, food,
materials are needed to be managed in their hum@sumption level to sustain the use
of resources in which ecological footprint is usedelement of resources sustainability.
Human behaviour, human population and consumptiwel Itogether with economic
growth are seen here as challenges to sustaiyainlithe use of resources. The final
lesson learnt in this unit are the obstacles ttaguability in the use of resources.

6.0  Tutor-Marked Assignment
1. State the principles and goals of resourcegisadbility
2 Give account of environmental management irr tre@ious factors

3.a. Explain the challenges in sustainable usesafurces
b. Write briefly on the obstacles to sustailiiglin the use of resources
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MODULE TWO

UNIT 1 POLICIES, LAWS AND REGULATIONS ON NATURAL
RESOURCES
UNIT 2 INSTRUMENTS OF ENVIRONMENTAL PROTECTION
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Policies, laws, and regulation on natural resouasea topic in this unit will introduce the
general policies, laws, and regulation governirggriatural environment in which natural
resources are found. The establishments of regylatmly and government agency have
to be in place for the effective enforcement ofiges, laws and regulation on natural
resources. In this unit also, we shall take a labkhe objectives and functions of the
National Environmental Standards and Regulation®iEament Agency (NESREA) in
Nigeria to learn about the various policies, lavesid regulation on the natural
environmental and natural resources.

2.0  Objectives

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

* Write general functions and objectives of environtak policies, laws and
regulations on natural resources

» State common policy, law or regulation on natuesources

* Mention local or international bodies and agencesnvironmental and natural
resources that enact policies, laws and regulation

* Write on the functions and objectives of the NagloBnvironmental Standards
and Regulations Enforcement Agency (NESREA) in Nage

3.0  Main content
3.1 General functions of environmental law and policy

Environmental law is a complex body of law on natwesources that is made up of
global, international, national, state and locatuges, treaties, conventions, regulations
and policies which seek to protect the environnaerat natural resources affected,
impacted or endangered by human activities. Fompi@Environmental Protection
Agency (EPA) is a body in most countries that adstém the laws required to protect
human health and to safeguard the natural envirohsueh as air, water and land upon
which life depends.

The goal of every environmental policy is to prothe environment for future
generations while interfering as little as possihith the efficiency of commerce or the
liberty of the people and to limit inequity in wieburdened with environmental costs.
The two major policy tools for protecting the emviment are rules (regulations) and
inducements. Such regulations can come in the &rdesign standards and
performance standards. Performance standards gpeci$sion levels and let those
covered by the rules decide how those levels \iliriet. Design standards specify
exactly how performance standards will be met.

Alternatively, the government which is mostly respible for enforcing environmental
policies and laws, can use inducements, or maefetm. Inducements are rewards and
punishments used to influence people or groupstwhbeanajor types of market reforms
are charge systems, such as emissions taxes aaladble permit systems. One type of
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tradable permit system is an auction of pollutights in which the amount of allowed
pollution is set and divided into units, which #nen auctioned, giving environmental
organizations the opportunity to buy the unitsreate a cleaner environment than
originally planned.

3.2

General Objectives of policies and regulation on raral resources

The following general objectives serve as basis dolicy formulations and

regulations on natural resources law:

3.3

Assure the availability and sustainability of naluresources through their
judicious use and systematic restoration or rephece, whenever possible.
Increase the productivity of natural resourcesraeoto meet the demands for
forest, mineral and land resources of a growingumn in a manner
consistent with environmental protection and enbarent.

Enhance the contribution of natural resources fohieving national
economic, political, social development and ecaabintegrity.

Promote equitable access to natural resourceséylitferent sectors of the
populations.

Maintain a desirable level of environmental quality

Conserve specific terrestrial and aquatic areasatiral and cultural heritage
for present and future generations

General Functions Of Environmental And Natural Resairces’ Law
Enforcement And Regulatory Body

The general functions of the body established d®yegment for environmental

and natural resources are as follows;

* Advise on the enactment of laws relative to the ettgument, use,
regulation and conservation of natural resourced #re control of
pollution.

* Formulate, implement and supervise the governmpntisies, plans and
programs pertaining to the management, conservatievelopment, use
and replenishment of natural resources.

* Promulgate rules and regulations in accordance laitls governing the
exploration, development, conservation, extractidisposition, use and
such other commercial activities which tend to eatl®e depletion and
degradation of natural resources.

» Exercise supervision and control over forest laadd mineral resources
and impose appropriate payments, fees, chargdajsemd any such form
of levy and collect such revenues for the exploratidevelopment,
utilization or gathering of such resources.

* Undertake exploration, assessment, classificatioth i@aventory of the
natural resources using ground surveys, remote irgensand
complementary technologies.
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* Promote proper and mutual consultation with thegte sector involving
natural resources development, use and conservation

* Undertake geological surveys of the whole coumgjuding its territorial
waters.

» Establish policies and implement programs for the:

(a) Accelerated inventory, surveys and classificatidnlamds, forest and
mineral resources using appropriate technologyheaoable to come up
with a more accurate assessment of resource qaalityjuantity.

(b) Equitable distribution of natural resources througiie judicious
administration, regulation, utilization, developrheand expansion of
natural resource-based industries.

(c) Promotion, development and expansion of naturalouree-based
industries.

(d) Preservation of cultural and natural heritage throwildlife conservation
and segregation of national parks and other preteateas.

(e) Maintenance of a wholesome natural environment byoreing
environmental protections laws.

( Encouragement of greater people's participation @ndte initiative in
natural resource management.

» Assume responsibility for the assessment, developmprotection,
conservation, licensing and regulation as provided by law, where
applicable, of all natural resources such as:

(a) The regulation and monitoring of service contragtdicenses, leases, and
permits for the extraction, exploration, developmand utilization of
natural resource products.

(b) The implementation of programs and measures wighetid in view of
promoting close collaboration between the goverrinad the private
sector.

(c) The effective and efficient classification and suidissification of lands of
the public domain; and the enforcement of natueaburces laws, rules
and regulations.

* Promulgate rules, regulations and guidelines on ifseiance of co-
production, joint venture or production sharing esgnents, licenses,
permits, concessions, leases and such other gagland arrangement
concerning the development, exploration and utibza of natural
resources and shall continue to oversee, supeansk police natural
resources; to cancel or cause to cancel such ggesl and arrangements
upon failure, non-compliance or violations of aegulations, orders, and
for all other causes which are in furtherance efe¢bnservation of natural
resources.

* Promulgate rules and regulations for the controwater, air and land
pollution in away to promulgate ambient and effiustandards for water
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3.4

and air quality including the allowable levels afher pollutants and
radiations.

» Exercise other powers and functions and perforni giker acts as may
be necessary, proper or incidental to the attaimroéfts mandates and
objectives.

Common policies, laws and regulation on natural resurces

Most of the policies, laws and regulations on somatural resources are stated
below:

e« Clean Air Act

The Clean Air Act (CAA) is the comprehensive Fetlefathe United States
law that regulates air emissions from stationany mnobile sources. Among other
roles, this law authorizes EPA to establish NatioAanbient Air Quality
Standards (NAAQS) to protect public health and pubdelfare and to regulate
emissions of hazardous air pollutants.

e Clean Water Act

The Clean Water Act (CWA) establishes the basiacstre for regulating
discharges of pollutants into the waters of thetéthStates and regulating quality
standards for surface waters. The basis of the Q¥d#& enacted in 1948 and was
called the Federal Water Pollution Control Act, bioé Act was significantly
reorganized and expanded in 1972. "Clean Water Betame the Act's common
name with amendments in 1977.

* Energy Policy Act

The Energy Policy Act (EPA) addresses energy priolndn the United
States, including:

(a) Energy efficiency

(b) Renewable energy

(c) Oil and gas

(d) Coal

(e) Tribal energy

() Nuclear matters and security

(9) Vehicles and motor fuels, including ethanol
(h) Hydrogen

(i) Electricity

() Energy tax incentives

(k) Hydropower and geothermal energy;
() Climate change technology.
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The Act provides loans and guarantees for entitieg develop or use

innovative technologies that avoid the by-producttmf greenhouse gases.
Another provision of the Act increases the amounbiofuel that must be

mixed with gasoline sold in the United States.

Natural Resources Defense Council (NRDC)

NRDC is the most effective environmental actiogamization which uses
law, science and the support of 1.3 million memat@rd online activists to
protect the planet's wildlife and wild places aiodensure a safe and
healthy environment for all living things.

United States Environmental Policy

The environmental policy of the United States ederal governmental
action to regulate activities that have an enwvitental impact in the
United States. This policy grew mainly out of tRmvironmental
movement in the United States in the 1960s arld @ing which several

environmental laws were passed, regulating air \water pollution and
forming the Environmental Protection Agency (EPA).

Environmental Foundation for Africa (EFA)

The Environmental Foundation for Africa (EFA) ains protect and
restore the environment in West Africa. For ovelygars, EFA has led:

(a) Environmental Education (EE) and awarenessngicampaigns;
(b) Restored degraded lands and conserved pristiests;

(c) Minimized the impacts of civil war on the eronment and its
inhabitants.

(d) Equipped thousands of people with sustainiméhood skills
such as agroforestry.

Earth Policy Institute

The Earth Policy Institute (EPI) was founded irD2(y Lester Brow to

provide a plan of a sustainable future along wittoadmap. EPI works at
the global level simply because no country caty fuhplement a Plan B

economy in isolation. EPI's goals are;

(a) to provide a global plan (Plan B) for movihg tworld onto an
environmentally and economically sustaingdath.
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(b) to provide examples demonstrating how the plaald work.

(c) to keep the media, policymakers, academicgr@mmentalists,
and other decision-makers focused on theggof building a
Plan B economy.

Conservation International

Conservation International is committed to helpsogieties adopt a more
sustainable approach to development that consaletsvalues nature at
every turn. It imagine a healthy prosperous wanldvhich societies are
forever committed to caring for and valuing natdoe the long-term
benefit of people and all life on Earth.

Conservation Law Foundation (CLF)

The Conservation Law Foundation (CLF) works toveolthe most
significant environmental challenges facing Newglnd. Since 1966,
CLF's advocates have used law, economics and ceci¢éa create
innovative strategies that conserve natural ressmprotect public health
and promote vital communities in our region.

United Nations Environment Programme
The mission of the UN'S Environment Programme is:

To provide leadership and encourage partnershipcanng for the
environment by inspiring, informing, and enablimations and peoples to
improve their quality of life without compromisinghat of future
generations.

United Nations Framework Convention on Climate Chage
(UNFCCC)

The United Nations Framework Convention on ClimaBhange

(UNFCCQC) is an international treaty that beginstémsider what can be
done to reduce global warming and to cope withtetexr temperature
increases are inevitable. More recently, a nunatberations approved an
addition to the treaty: the Kyoto Protocol, whichs more powerful and
legally binding measures.

Vienna Convention to Protect the Ozone Layer
The Vienna Convention for the Protection of theo@ Layer is a treaty

on the framework for international cooperation @é@ming the protection
of the ozone layer, which was adopted in 1985 emtdred into force in
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1988. It provides observations, research and nmétion exchange on the
ozone layer.

» European Union Environmental Laws
The EU's environmental laws help protect againatew air and noise
pollution and control risks related to chemicaistechnology and nuclear
energy within the Union. The overall directionEf) environment policy
is laid out in the latest action program "Enviraemwh 2010: Our Future,
Our Choice." It concentrates on four priority area
(a) climate change.
(b) nature and biodiversity.
(c) environment and health.

(d) natural resources and waste.

Also, an Environment and Health Action Plan for022010 to
promotes a close relationship between health,remvient and research

policy.
» Convention on Biological Diversity (CBD)

The Convention on Biological Diversity (CBD) ergdrinto force on 29
December 1993. It has 3 main objectives:

(a) The conservation of biological diversity.
(b) The sustainable use of the components of gicéd diversity.

(c) The fair and equitable sharing of the benefitsing out of the
utilization of genetic resources

* International Union for Conservation of Nature (IUCN)

The International Union for Conservation of Nattedps the world find
pragmatic solutions to our most pressing enviramnad development
challenges. It supports scientific research, mesdgld projects all over
the world and brings governments, non-governmegerazations, United
Nations agencies, companies and local commurtitigsther to develop
and implement policy, laws and best practice.

3.5 Overview of National Environmental Standards and Rgulations
Enforcement Agency (NESREA) of Nigeria
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The Nigerian Senate and the House of Represergatiespectively, passed the National
Environmental Standards and Regulations Enforcerdgmncy (Establishment) Bill,
2007. On 30 July, 2007, the Nigerian Presidente lL&inaru Musa Yar'adua, assented to
the Bill, thus heralding the new law on environnagrgrotection, hereinafter called the
NESREA Act, 2007. The NESREA Act also charged tigercy with the enforcement of
environmental standards, regulations, rules, |pebcies and guidelines.

3.5.1 Ohbjectives of the Agency are provided as follvs;

€)) the responsibility for the protection and depenent of the

environment, biodiversity conservation and sustialii@ development of

Nigerian’s natural resources in general and enwirental technology,

including coordination and liaison with relevatdlseeholders within and

outside Nigeria on matters of enforcement of emmental standards,

regulations, rules, laws, policies and guidelines.

(b) to prohibit processes and use of equipmetegaimology that undermine
environmental quality

(© to conduct field follow-up compliance with sgandards and take
procedures prescribed by law against any violator

(b) to establish mobile courts to expeditiously disgensases of
environmental infringements. However, this has ® done with the
relevant judicial authorities as well as in consam®awith the Nigerian
Constitution.

(c) to conduct public investigations and make proposatee Minister for the
review of existing guidelines, regulations and d&ds on environment.

(d) to develop environmental monitoring networks, andompile
environmental data from other sectors, except ihend gas sector.

(e) to promote the expansion of research experimentyegs and studies
with partnership with the public or private agescienstitutions and
organizations.

()] to establish programmes for setting standards equlations for the
prevention, reduction and elimination of pollutiand other forms of
environmental degradation in the nation’s amdlaoceans, seas and
other water bodies and for restoration and erdraeat of the nation’s
environment and natural resources with the agrafthe Minister.

(g0 to collect and make available basic scientific data environmental
standards through publications and other apprapnegans.

(h)  to charge fees for their services.

It is pertinent to note that the powers of the Age do not extend to
environmental issues arising from the oil and ga$as. In other words, the Agency
lacks jurisdiction over environmental matters entizugafrom the oil and gas sector. Also
noteworthy is the fact that the Agency still rensaiike its predecessor, the Federal
Environmental Protection Agency (FEPA), a parattaithin the Federal Ministry of
Environment, Housing and Urban Development.
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3.5.2 Functions of the Agency are as follows;

4.0

(@)
(b)
(©)

(d)

(€)

(f)
(9)

(h)

(i)

0
(k)

()

(m)

Enforce compliance with laws, guidelines, pek and standards on
environmental matters.

Coordinate and liaise with stakeholders, withind outside Nigeria, on
matters of environmental standards, regulationksemforcement.

Enforce compliance with the provisions of mitional agreements,
protocols, conventions and treaties on the enuent, including climate
change, biodiversity, conservation, desertifmatiforestry, oil and gas,
chemicals, hazardous waste, ozone depletionnmand wild life,
pollution, sanitation and such other environmeaggeements as may
from time to time come into force.

Enforce compliance with policies, standardgjdlation and guidelines on
water quality, environmental health and sanitgtiocluding pollution
abatement.

Enforce compliance with guidelines and legistes on sustainable
management of the ecosystem, biodiversity coasiervand the
development of the Nigeria’s natural resources.

Enforce compliance with any legislation on sdichemical management,
safe use of pesticides and disposal of spentggaskthereof.

Enforce compliance with regulations on the amtation, exportation,
production, distribution, storage, sale, usedhag and disposal of
hazardous chemicals and waste other than inittla@d gas sector.
Enforce through compliance monitoring, theisstvmental regulations
and standards on noise, air, land, seas, oceanstlaer water bodies other
than in the oil and gas sector.

Ensure that environmental projects funded byat organizations and
external support agencies adhered to regulatibesvironmental safety
and protection.

Enforce environmental control measures throregistration, licensing
and permitting systems other than in the oil gasl sector.

Conduct environmental audit and establish 8ata on regulatory and
enforcement mechanisms of environmental standah#s than in the oil
and gas sector.

Create public awareness and provide envirortat@uucation on
sustainable environmental management, promotatersector
compliance with environmental regulations ottemtin the oil and gas
sector and publish general scientific or othéadasulting from the
performance of its functions.

Carry out such activities as are necessagxpedient for the performance
of its functions.

Conclusion
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The goal of every environmental policy is to protehe environment for future
generations and the two major policy tools for gcting the environment are regulations
and inducements. These policies, laws and reguoktiare enforced mostly by
governmental bodies and agencies. Local and irtienad organizations also make and
implement policies, laws and regulations on tharemment and natural resources.

5.0 Summary

In this unit, Environmental Law is defined as a ptem body of law on natural resources
that is made up of global, international, natiorstiite and local statutes, treaties,
conventions, regulations and policies which seegrtiect the environment and natural
resources affected, impacted or endangered by hattarnties. The general functions
and objectives of environmental law and policy atunal resources is discussed here as
well as the general functions of body establishgdydvernment for the enforcement of
environmental and natural resources policies, lamg regulations. An overview of the
objectives and functions of the National EnvirontaénStandards and Regulations
Enforcement Agency (NESREA) in Nigeria were alstinad.

6.0  Tutor-Marked Assignment

1. Enumerate the general functions and objecti¥esnaronmental
policy, law and regulation on natural resources

2 Mention 10 (ten) local/international body/orgaation with common
policies, laws and regulation on the environnmeerd natural resources

3. Write short notes on the functions and objedtiof National
Environmental Standards and Regulations Enforoé#gency
(NESREA) in Nigeria

7.0 References/Further Readings

* Rushefsky, M. E., (2002Public Policy in the United States at the
Dawn of the Twenty-first Centu3rd ed.). New York: M.E. Sharpe,
Inc. pp. 253-254. ISBN 978-0765616630

* "United States signs Kyoto Protocol on climate g®ln Issues in
Science and Technology. FindArticles.com. 08 FebQ112
http://findarticles.com/p/articles/mi_qa3622/is_80%/ai_n8763527/ /

* www.nesrea.orgetrieved on 23 February, 2011.
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6.0  Tutor-Marked Assignment

7.0 References/Further Readings

1.0 Introduction

In the unit before this, you have learnt the pebcilaws and regulation on natural
resources and the environment. Despite these tm@s implemented, environmental
degradation has emerged as one of the most impassues of the century and has
resulted in new approaches to supplement penal &wik environmental protection.
Therefore, instruments used for environment pragaatill be learnt in this unit.

2.0  Objectives
At the end of this unit, you should be able to;
» State the common instruments used for environm@nbddction
» Explain the instruments of environmental protection
3.0  Main content
3.1  Environmental Policy Instruments

Environmental policy is any course of action daigtely taken or not taken in order to
manage human activities with a view to preventucedor mitigate harmful effects on
nature and natural resources, and ensuring thatmaale changes to the environment do
not have harmful effects on humans. Thus, environialeolicy focuses on problems
arising from human impact on the environment, whettoacts onto human society by
having a negative impact on human values such ad bealth or the clean and green
environment. Environmental issues generally adddesby environmental policies
include air and water pollution, waste managemecisystem management, biodiversity
protection and the protection of natural resouredsgllife and endangered species.
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Environmental Policy Instruments on the other haack tools used to implement
environmental policies either by government or ldsthed bodies. Governments may
use a different types of instruments such as ecanamcentives and market-based
instruments such as taxes and tax exemptions,bieagermits,and fees. Market-Based
Instruments (MBIs) are policy measures that relypoices and incentives rather than
regulations to influence behaviour. These enviramalepolicy instruments can be very
effective to encourage compliance with environmiepialicies so as to protect the
environment.

3.2 Economic Incentive and Market-Based Instrument

Economic incentive and market-based instrument lwevahe following measures
discussed below.

3.2.1 Environmental or Green Taxes

Taxation may be, and has been used as a deteaamvironmental degradation by
imposing taxes on environmentally damaging procgssgoducts, as well as
consumption patterns. In addition to these preverdims, the taxes so raised have been
committed to environmental protection activitiemrially, taxes on a particular industry
or product would go to support remedial measuredhfe element of the environment
damaged by the industry or product. For exampleneyioraised from taking wood
products of a particular tree may be used in ptgntiew trees of the same species. The
green taxes is aimed at raising money from poljutactivities with the principal
objective of putting the sums so raised into emumental protection. The establishment
of an environmental tax on permits, imports and éstic goods are earmarked mostly
for the following areas;

» Air pollution enforcement and subsidy programs.

» Water pollution enforcement and subsidy programs.

» Solid waste management/pollution enforcement abdidy programs.

» Protection of public health through enforcemenpoblic health laws, and Land
reclamation activities.

3.2.2 Tax Relief and Subsidies

Taxation is mainly a government instrument for irgjsrevenue, however taxation may
also be used to achieve other objectives such esugaging or discouraging certain
activities or behaviour. The government can useattam to support environmental
protection by waiving or imposing lower taxes owiesnmentally friendly technologies

or products. Governments can also induce compliantte environmental standards by
providing government subsidies for those who adegthods of abating pollutants which
arise from production or consumption.

3.2.3 Polluter Pays Principle
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The polluter pays principle refers to a devise r@kinalizing environmental costs by
making those who benefit from the environmentabynaiging activity bear the costs of
the damage. The polluter pays principle is implei®@erthrough charging polluters for

the right to pollute. This may be achieved throaghariety of means including taxes and
fees on licenses. Polluter pays taxes are mairtgnded to punish the polluter without
necessarily using the monies raised for environatgmtotection activities. The other

method which is increasingly being used to impletrika polluter pays principle is the

legal imposition of compensatory damages as wed#agronmental reparation features
which hereto have seldom been included in pollutontrol legislation. In the near

future, compensation and reparation in the fornemfironmental clean-up are features
likely to replace penal sanctions as the main aharistics of environmental law. This in

turn will dramatically increase the cost of polhgithe environment.

3.3  Environmental Impact Assessment

Environmental Impact Assessment (EIA) is anothevirenmental legal instrument

considered most effective for the achievement efasnable environmental protection. It
is the requirement that environmental impact assess shall be undertaken for all
proposed development that are likely to have gt adverse impacts on the
environment and which are subject to a decisioa obmpetent national authority. The
objective of EIA which is to allow maximization ¢dng-term benefits of development
while maintaining the natural resource base. Howebhe objectives of EIA are broader
as they seek to protect the environment in the wadmse, and not just the natural
resources. Thus, an activity which would raise edevels near a hospital or school or
which can affect the human-made environment suclarelsaeological sites, historic

towns, monuments and artifacts or relics, may bssubjected to environmental impact
assessment. Such assessment forms the basis dealref permission to undertake a
particular activity or grant of permission with abtions necessary to minimize the effect
on the environment. Different countries have addpliéferent elements of the traditional
EIA process, which originated in the U.S. For exempome countries authorize EIA for
all projects, while others limit the process to gbowhich have a certain level of
government involvement, such as the requiremenlicehsing and permitting or the

expenditure of funds, and a test of potentiallyngigant environmental impacts. (for

further information on Environmental Impact assessinstudy your course ESM 342)

3.4  Greener Public Purchasing/Procurement Programs

Another instrument that can enhance environmentgkption is the implementation of
greener public purchasing/procurement programsei@ne public procurement means
that public purchasers take account of environnhefaiztors when buying products,
services or works. Public purchasers are often wtitke impression that they already
apply environmental criteria when purchasing. Gertategories of purchase are more
suitable for greening than others. Professionaliees such as advertising, general
management, research and auditing services seldomaic environmental criteria
whereas furniture construction, equipment for Iiigiaeering and other office items
often do. The following product groups has beemtified as suitable for ‘greening’ in
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the framework of green public procurement, basedhenfinancial and environmental
impact and the availability éénvironmental friendlyproducts in the market place. These
include:

» Cleaning products and services

* Horticultural services

* Medical equipment

» Electrical machinery

* Energy

* Chemical products, rubber, plastic

* Food products and beverages,

» Services e.g architectural, construction, installatand related consultancy
services

* Sewage and refuse disposal services

« Sanitation and environmental services

» Transport equipment

» Office machinery (computers/monitors/printers/cogjie

» Construction work and construction products e.gatihg/cooling/lighting
appliances

* Furniture and other manufactured goods

» Paper, printed matter, printing services

* Transport and communication services

Note that, if all public authorities were to pursbagreen electricity in place of
conventionally generated electricity, the equivaleh over 61 million tones of CQ

would be saved each year. This figure equates twrogmately 18% of EU’s

commitment under the Kyoto Protocol to reduce,CGfuivalent emissions by 340
million tonnes between 2008-2012.

3.5  Voluntary measures

Voluntary measures such as bilateral agreementsvebat the government and
businesses, industry or private firms are othetrunsents used in environmental policy
to ensure environmental protection.

4.0 Conclusion

Policy Instruments are important in order to ensure environmental protection.
Human beings, if not controlled, would abstract natiral resources up to the point
where the system would no longer be sustainable.fs result, each government

would explore the instrument that would be most beeficial to reducing the rate of
environmental degradation.

5.0 Summary
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You have learnt in this unit that environmentalipplinstrument is one of the keys to
environmental protection are implemented eithergbyernment or established bodies.
These could be economic incentives and market-bassttument that involve
environmental or green taxes, tax relief and sudsjdand polluter pays principles.
Environmental Impact Assessment (EIA) is a legatrimment considered most effective
for the achievement of sustainable environmentadtegtion especially for new
development. Another vital instrument of environmta¢mprotection learnt again are the
greener public purchasing/procurement programs ‘waoldntary measures, such as
bilateral agreements negotiated between the goverhand private organisations.

6.0  Tutor-Marked Assignment

1.a. Enumerate the various instruments of enmental protection
b. Explain environmental policy instruments

2. Write short note on the following;

I. Economic incentive and market-based instrumen
. Environmental Impact Assessment (EIA)
iii.  Greener public purchasing programs/procugatn

7.0 References/Further Readings

* McCormick, J., (2001).Environmental Policy in the European Union. The
European SeriedPalgrave. p. 21.

* Nicholson, M., (1986). The Environmental Age, amstiating account of the
evolution of policies and approaches of environmkprotection. Cambridge
University Press, Cambridge.

*  “Environmental Policies and Instruments,”
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MODULE THREE

UNIT 1 CONFLICTS IN RESOURCE CONSERVATION

UNIT 2 ECONOMIC, CULTURAL, POLITICAL AND SOCIAL

CONSIDERATION IN RESOURCE CONSERVATION
AND MANAGEMENT

72



UNIT 1 CONFLICTS IN RESOURCE CONSERVATION
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6.0  Tutor-Marked Assignment

7.0 References/Further Readings

1.0 Introduction

The central objective of resource conservation anagement in various countries of the
world have for long over-looked the role of localople in the conservation process. The
consequences have been the series of conflictgierped in such areas which have a
tendency to undermine the conservation drive mbf tr the present but also, for the
future generations. This unit will cover factorsathlead to conflicts in resource
conservation, its management and control for gffeconservation.

2.0  Objectives

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

» Explain resource conservation

» Discuss factors that influence conflicts in resegrconservation

 Explain the two approaches in the management offlicten in resource
conservation

» QOutline the control measures of conflicts in reseuronservation.

3.0 Main content
3.1 Resource Conservation

The term “conservation” came into use in the la&hlcentury and referred to the
management, mainly for economic reasons, of suthradaresources as timber, fish,
game, topsoil, pastureland and minerals. In addittoincluded the preservation of
forests (forestry), wildlife (wildlife refuge), pliand, wilderness, and watersheds.
However, natural resource conservation has a listat extends prior to the age of
conservation. Consequently, resource ethics gréwfawecessity through direct relations
with nature. Regulation or communal restraint bezanecessary to prevent selfish
motives from taking more than could be locally austd, therefore compromising the
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long-term supply for the rest of the community. Sisiocial dilemma with respect to

natural resource management is often called thag8dy of the Commons". From this

principle, conservation biologists can trace comahussource based ethics throughout
cultures as a solution to communal resource cdrilfilorts to conserve and protect

global biodiversity and natural resources are amephenomenon which had resulted in
conflicts in resources conservation.

3.2 Land-use Pressure

Land is needed for agriculture, housing, indusudi@elopment, military establishments,
and so many infrastructural projects. Hence, itobses difficult to understand the
rationale for the conservation of large areas oldgical significance exclusively for
wild life conservation. Conserved areas of natuedources face various land use
problems such as deforestation, wildlife poachiig;it loggings, uncontrolled bush
fires, shifting cultivation and overgrazing. Theasen is not far-fetched as the land
environment is faced with dense population pressureequality and access to natural
resources. For example the Queen Elizabeth Natia in Uganda is an example of a
conserved area that is increasingly been affectedhb various land pressures for
conversion from a forest land to cropland andéed to meet the food requirements of
her inhabitants. Conflicts over land-use are basethe many socioeconomic activities
that are performed within the area conserved narfighing, cultivation, livestock
grazing, hunting, collection of firewood and thevesting of salt. Conflicts within these
environments are based on the access restrictibichprohibit resources exploitation.
Again, within the Volcanoes National Park of Rwarada communities that believe that
the rationale behind the designation of conseraagi@as is to forcefully take possession
of their lands. These communities who more ofteanthot are preoccupied with the
availability of land for their agricultural activis believe that conserved area within their
territories is an indication that enough lands wlaubt be available for their children. As
a result,little consideration is given to the aesth scientific or moral objectives of the
protection of the conserved environment. The dtov@rotect the conserved lands as a
heritage for the future is the motivation behindg# conflicts. Similarly, the wildlife of
the Serengeti National Park in Kenya is threatdmedhe increasing human population
which exert pressures on the conversion of the parkgricultural farmlands. These
pressures lead to land and political conflicts agntre ethnic groups within the park.
The need for the conservation efforts was the auresgce of unsustainable exploitation
of forest resources characterized by unmanagedl dagallegal harvesting of fuel wood,
timber, poles, bamboo, and medicinal herbs. Othetofs include a high dependence on
agriculture, a lack of alternative non-land soura#s livelihood, land scarcity as
evidenced by increasing population-land ratio, lewel of productivity per unit area of
cultivated land, economic, social and political ga@e for the removal of forests to
human settlements or other land projects.

3.3  Multiple Use Value of Natural Resources

The resources obtained from the natural environrseoh as trees, plant and wildlife
species are employed on one hand for consumpti@fitat, soil productivity
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maintenance, medicine, cultural development, ecangecurity etc. On the other hand,
the same environment is subjected to both smallangeé scale projects which frequently
exert undue pressure on its life supporting capa€ibr instance, many of the wild-life
reserves in Europe and Canada are tourism andatesreriented while the task of
conservation is secondary. The resultant effet¢higf separation is that as more areas of
the park and sanctuaries are demarcated to sudateganal activities, a lot of financial
expenses are used to maintain recreation. Consiiyusavere degradation of the natural
wild-life habitat occurs which in turn does not #@ goal of conservation. It is necessary
to have an understanding of the values attacheatioral resource use as found in such
environments as conserved areas because it lardetgrmines the success of
conservation goals.

Value conflicts frequently result when controvessgeirround various resource uses. For
example the Nazinga Game Ranch in Burkina Fasopsotected area in which wild
animals are harvested to generate income. Simildréyincomes generated from the sale
of animal products, sport, hunting and tourism ased by the park administrators to
carry out administrative expenses, research ancetgarcement for the protected area.
This type of management reflects a clear case hfevenconsistency which provides
breeding grounds for conflicts as the value usthefreserve is contradicted. The values
attached to conservation by a society often demenchoral and ethical factors such as
interest in the survival and welfare of the presesburce status and the willingness to
protect these resources for the future. The Worddlbpment Report in 1992 regards
the environment-development issue to be complinmgrita nature, particularly as the
absence of one factor will ultimately result in tfladure of the other. For example, the
inadequate conservation of the natural environngantonly result in a poor quality of
development and vice verse, such as the developofidatge projects as hydroelectric
power project, the over exploitation of the Africamatural resources and the
establishment of reserves and parks as againsetjive cultural losses of exclusion of
communities from their ancestral lands.

3.4  Conflicts of Ownership

The objectives behind the conservation scheme ¢®nserve natural resources for long-
term benefits, while the concern of the inhabitanftsthe conserved areas is the need to
have a means of livelihood for survival. The diffet functional interpretations given to
conserved areas have generated the varying degfeesnflicts experienced. Local
people regard the conserved environment as ttghtful property and rather view the
authorities as intruders on their land and as swaiild willingly go to extraneous lengths
to preserve their heritage. Lewis (1993) identiftad major reason for the conflicts to
include people in such areas having substantivdsnesich are contrary to the different
goals of governmental authorities. This is indidaby the needs of indigenous people for
grazing lands, firewood, building materials, medi&i plants and land for hunting as
opposed to the conservation needs of the authofitiesustainability. A study revealed
that the 82% of the set-aside conservation parld ianthe Aceh Tenggara District,
Indonesia have resulted in more rapid forest dettnu resulting from illegal logging and
agricultural encroachment. The situation was furttversened by the imposition of
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severe threats to life of the Park Officials whteatpted to report cases of encroachment
to the authorities. Similarly, the establishmentre Khao Yai National Park in Thailand
and the adoption of enforcement measures met withopposition and hostility which
culminated in armed clashes between the workefhefRoyal Forestry Department and
the indigenous people. Cases of loss of lives dh bides were reported, notwithstanding
the illegal activities of poaching, logging, etdlgtersisted such that between January -
April of 1986, over 258 poachers had been arredtenin the case studies of the two
parks examined above, it is seen that the unsudatemdministration of these parks
evidently stem from a lack of cooperation betwden ppark officials and the indigenous
people. The Government Department paid little &tento the needs of the indigenous
people in terms of local settlement, and subsisterasource, and the use of their
conserved area, as a result, conflict ensued. Mmership of land and sea within
protected areas is one of the key factors resplen&b conflicts within protected areas.
This is more so in sites having high human popoitatiensity and areas which receive an
influx of migrants from surrounding regions. Thuess to land constitute a significant
factor in conflict generations between indigenoesgle and protected area authorities.

3.5  Human Population Pressure And Consumption

The impact of the growing world population on lamditer, energy and biota resources
are real and indeed overwhelming. Clear scienéficlence which suggests worldwide
problems of food availability have emerged. Morenans than ever before have covered
the earth with their urbanization, highways andeotlactivities. This imperils the
availability of food resources. Each year, morenti® million hectares of valuable
cropland are degraded and lost because of soiloerds addition, an added 10 million
hectares are being destroyed by salinization regulirom improper irrigation. The
world’s soil erosion and salinization account foe tmajor losses in productive cropland
due to human population pressure creating conflictghe conservation of natural
resources. Adequate quantities of freshwater whigbport the very survival of every
human, plant, and animal on earth are not availabheany regions of the world because
of too much dependence by the human populationeedd more than 70% of all
available freshwater is used in world agricultuse this same reason. This confirms the
importance of water and the role of irrigation irond food production. For instance
water is being removed in some aquifers in the WrasUnited States ten times faster
than the recharge rate and nearly 20% of all tesifenergy used in the United States is
devoted to supplying food for her population need.

The world supply of oil has peaked because of thmufation pressure of the world and
the remaining oil will continue to decline as usmtinues. Reliable projections are that
by 2040 the world supply of oil will be more thai®% depleted. As oil resources
diminish worldwide, costs increase. In the Unitedt& for example, supplies of natural
gas and coal are expected to last fifty to one hrethgears, depending on how fast they
are substituted for oil and how fast the U.S. papoh grows. However, the processing
of coal into oil and gas will contribute to air pdlon unless technology is developed to
help overcome these serious consequences. Thiofratensumption will continue to
increase as the population continues to grow artidudiminish fossil energy reserves.
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This calls for renewable energy sources that masinbestigated and priority given to
their development and use. These renewable energsces would occupy another
additional land area. Some of this required landilde/accompete with vital cropland,
pasture and forest land. Clearly, the current gnpapulation imbalance will impose
drastic changes in energy, land, and water useiegicly energy conservation and
efficiency of all energy sources is paramount baiation pressure has been a conflict
for its conservation. To halt the escalating imhaé between expanding population
numbers and the earth's essential natural resquincesan beings must control their
numbers. At the same time, they must make effartsdanserve the use of cropland,
freshwater, energy, biodiversity and the otherdifgporting environmental resources.

3.6  Conflict Management In Resources Conservation

Two approaches that are useful in understandingnidnr@gagement of Conserved areas for
natural resources include the Top-Down, the Mixedp-T Down and Bottom-Up
Management approaches.

€) The top-down management approach— This involves a command
management in which the management of conservedobected areas is
strictly controlled by the authorities while thec&d communities have no
direct control or power in the administration anénmagement of the
conserved area and its resources. Revenues acdramgecotourism in
such cases are not allocated to the surroundingneonties or utilized to
enhance their standard of living. The resultingee$ have been the
involvement of local communities in economic adies that are less
sustainable than previously engaged in.

(b)  The Mixed Top-Down approach — The mixed top-down approach
attempts to partially involve the local communitisghe management and
administration of conserved areas. In this casggestions by local
communities are appreciated by the authoritiesngommg about a
collaborative management effort. The Bottom Up management
approach is the piecing together of systems to give risegtander
systems. In a bottom-up management approach, tHeidoal base
elements of the system are first specified in gcedbil. These elements
are then linked together to form larger subsystemmsch then in turn are
linked, sometimes in many levels, until a compl&ip-level system is
formed. The resultant effects of such attemptsHaeen the creation of
various land uses of the zone, anthropogenic lapdsteatures, culturally
significant and sacred areas and natural resoustdbdtion aimed at
enhancing the communities’ abilities to supportirthigelihoods within
the confines of the conserved area such as wilghdeection, agricultural
fields and livestock management. The involvemertheflocal authorities
in the management of the park results in reduceddénces of conflicts.

3.7 Control of Conflicts In Resources Conservation
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In recent times, concern has been based on theplssices that could be adopted to
control conflicts for sustainable conservation aftural resources. The realization by
many countries of the world that the way forwardtliwe control of conflicts within
conserved areas, should involve the adoption ofsmrea that seek to integrate the
indigenous communities into the conservation schesepidly gaining momentum. In
other words, there is the need to ensure that dkterb-up management approach rather
than the top-down is practiced within the conseraegh. The bottom-up management
approach will enable the surrounding communitieprotected or conserved areas to be
actively involved in the management and adminigtnabf their regions. In addition to
this, is the need for conserved area managersttinulace measures that can aid the
communities to enhance their living standards sashimproved educational, and
infrastructure facilities. Alternative developmesyitions such skills acquisition training
in tailoring, sustainable farming, carpentry andosg can provide a background for the
shift in dependence from the natural environmentotber sustainable forms of
livelihood.

The utilization of technological innovations proggla sound and appropriate opportunity
for the application of multi-media tools in naturaésources management and
environmental education in order to reduce corgfletthin conservational environment.
The adoption of modern information technology mattrly multi-media methods that
incorporate geographic information systems (GIi$gddition to sophisticated simulation
models and accessible network systems will undalljpteerve as efficient tools for
resources management and ultimately developmeng. Ude of remote sensing in
environmental monitoring is rapidly gaining conasaoess particularly in detecting
vegetation changes and degradation. Hence, thesiemisf early warnings triggered by
undesired events can help to resolve complex laadagement issues. The use of GIS
and remote sensing can be effectively used to gaiied compile information regarding
land-use activities and patterns among the commesnitf the areas for conservation in
order to aid constant monitoring. The significan€ehis for the future of conservation is
to provide the needed platform for the participptamvolvement and planning of
indigenous knowledge and technological innovatidos efficient conservation and
human development and growth within protected ai@asesources conservation.

4.0 Conclusion

Land-use pressure, multiple use value of natusdueces, conflicts of ownership, and
human population pressure and consumption haveilooted immensely to conflicts in
resource conservation. The management approaclsesibidel are the tools used to
effectively reduce conflicts in resource consevati

5.0 Summary

You have learntin this unit that natural resourceconservation referred to the

management, mainly for economic reasons, of suthradaresources as timber, fish,
game, topsoil, pastureland, and minerals. In aulditi referred to the preservation of
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forests (forestry), wildlife (wildlife refuge), plliand, wilderness, and watersheds. The
factors to conflicts in resource conservation axplaned here, such as the land-use
pressure, multiple use value of natural resourcesflicts of ownership, and human
population pressure and consumption. Two approafdresianagement of conflicts in
resource conservation were discussed and lasthisrunit are the effective measures to
control conflicts in resources conservation.

6.0

7.0

Tutor-Marked Assignment
1. Explain natural resource conservation
2 Write short note on the following;

i Land-use pressure

il. Multiple use value of natural resources

iii. Conflicts of ownership

iv. Human population pressure and consumption

3.a. State the two approaches for managemermindicts in
resource conservation
b.  Write briefly on the control of conflicts resource conservation

References/Further Readings

Bisong, F. (2001). Natural Resources Use and Cwasen Systems for
Sustainable Rural Development: BAAJ International.

Coser, L., (1956) ‘On Conflicts, their Resolutiorransformation and
Management inCommunity Conflicts in NigeriaOtite, O., Albert, I. (Eds)
Ibadan: Spectrum Books.

IUCN (1994).United Nations List of National Parks and Protectédeas IUCN
Gland Kiss, a (1990) “Living with Wildlife. Wildlé Resources Management with
Local Participation in Africa world Bank Technic&aper, No 130 African.
Technical Department serves Washington: World Bank.

Lewis, C. (1993) ‘Nature in Crossfireln Indigenous Peoples and Protected
Areas: The Law of Mother Earthondon: Earthscan.

Lusigi, W. (1992) “Managing Protected Areas in A& Report from a
Workshop on Protected Area Management in Africa,eay Tanzania.

Stevens, S. (Ed). (1997:8Cpnservation through Cultural Survival: Indigenous
Peoples and Protected Area#/ashington: Island Press. Conflicts, Conservation
and Natural Resource use Rmotected Area Systems: An Analysis of Recurrent
Issues 129

Western D. and Wright R. M., (1994).Natural Conimw: Perspectives in
Community-based Conservation. Washington, D.Cani$lPress

Wondolleck J, E., (1996). Environmental Disputesnm®nunity Involvement in
Conflict Resolution. Washington, D.C.: Island Press

80



UNIT 2 ECONOMIC, CULTURAL, POLITICAL AND

SOCIAL CONSIDERATIONS IN RESOURCE
CONSERVATION AND MANAGEMENT

CONTENT

1.0 Introduction
2.0  Objectives
3.0 Main content

4.0

5.0

6.0

7.0

3.1 Resource conservation and management

3.2 Economic, cultural, political and social considrations in resource
conservation and management

Conclusion
Summary
Tutor-Marked Assignment

References/Further Readings

81



1.0 Introduction

In the previous unit, you have been introduced to corfflintresources conservation and
management. Following the introcuctionis this wmltich will discuss the consideration
of the economic, cultural, political, and sociapast in resources conservation and
management.

2.0  Objectives
At the end of this unit, you should be able to;

» Clearly define resource conservation and management
» Discuss the Economic, cultural, political and aba@onsiderations in resource
conservation and management

3.0  Main content
3.1 Resource Conservation and Management

Natural resource conservation and management fisgrhe control of environmental
and socioeconomic factors. This will bring about efficient use of raw materials,
recycle materials and energy that are vital to husarvival, restore derelict land and
maintain the capacity of ecosystems, which arebif®s of all economies. Over the
years, particularly at a governmental level, resesirconservation and management has
come to focus on biological resources such as:

» Agriculture and pastoralism
* Fisheries
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* Forestry

« Water
e Tourism and recreation
« Wildlife

» Genetic resources

From this perspective, the aim of resource conservais to foster attitudes in
community and industry to the use of biologicalogses, changing from the maximum
yield approach to one of ecologically sustainaléddy This new attitude recognizes the
need for conservation of natural resources, bigdityeand maintenance of ecological
integrity.

3.2 Economic, cultural, political and social consigrations in resource
conservation and management

The Conservation and management of natural resew@ee social processes since they
rely on people's behaviour, values and decisionsndh individuals relate to nature
through social relations established with otherictv in turn shapes their perceptions,
values, knowledge, power, opportunities and deessioThe success of resource
conservation and management depends on peoplasitehand decisions, and it can be
judged by the degree to which it contributes to tinel-being of people and their
environment. It is then essential to consider $pa@altural, economic, and political
factors in natural resources conservation and nenagt of conserved area. These
factors include peoples’ values, attitudes, beliafsd behaviors, both individually and
collectively, the ways they value and use naturaburces and the social, economic, and
political organization of resource use. Therefdres especially important to consider the
social and economic impacts and people’s perceptiattitudes, expectations, and
behavior regarding, resources conservation and geanent. The relevant questions to
be asked in considering these factors include;

* What is the nature and extent of the activity id aear the conserved area?

* Do the local people or indigenes support or oppbseconserved area? Why or
why not?

» What social and economic effects might be expetrtad establishing protected
or conserved area? How are these effects distdBuAee there alternative sites or
designs that might lessen the negative effectmaease the positive effects on
resource users?

* How might the nature and extent of activity chamggh the conservation goal? Is
there a concentration of much activity at the aesarved?

» How would these changes affect resource condiémmsoutcomes in ecological,
social, and economic terms within and outside threserved area?

The provision of information and understandingladfse aspects of conservation scheme
can be used to minimize their negative effects amadkimize their positive effects on
resources conservation. Failure to consider themlead to the failure of resources
conservation to achieve their ecological, sociadl aconomic goals.
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There is a need to open dialogue and negotiatioongndifferent stakeholders within
global, regional, national and local contexts, lides to achieve more equitable sharing of
the costs and benefits in considering conservaRolicy issues at the national and global
level, such as international trade agreements,alobnventions and treaties, shape
decisions affecting the use of natural resource$ esosystems, and therefore affect
social stability and human security. There is adnfee environmental laws, regulations,
policies and practices that contribute to more tadple sharing of the cost and benefits of
conservation, and more even distribution of entidats of natural resources. There is a
need to build capacity at the local and nationa¢lléo support democratic participation
of local people within policy development, in ord&r reach more equitable power
sharing between poor and rich countries.

The concept of social equity in conservation reterthe need for fair distribution of the
benefits and costs of conservation among diffessatial groups and individuals. It
recognizes that social groups and individuals hdifferential needs, interests, rights to
and responsibilities over resources, and that tergerience different impacts of
conservation. Unless special provisions are madml@nce differences in tenure, power,
knowledge and decisions, conservation and susteinake initiatives are going to
perpetuate and sharpen social and economic diffatiem. By doing so, they would fail
to build a solid social base for sustainability awtio-environmental security. Broad
participation of stakeholders without gender, clesge, ethnicity, religion, culture or
racial discrimination is required within naturakoeirces management, in order to ensure
their integrity and human development. Social ggigtnot only the keystone of long-
term social stability and security, which are esiskraspects of human welfare and
sustainable development, but it is also a fundaahesdndition for sustainable use of
natural resources.

The International Union of Conservation of nat(lk¢CN) understands that to be able to
design effective programs that promote sustainand equitable conservation and
natural resources management, it has to fully ecgbsacio-economic and cultural equity
concerns in its policies, programs and projecthatlocal, national, regional and global
level. Within ITUCN's mission six major areas haweib identified, in which issues of
social equity in resources conservation need texipéicitly addressed, these are:

» Social Diversity and Equity

* Gender and Equity

* Tenure and Participatory Management
* Indigenous and Traditional Peoples

» Security and Equity

* Poverty

Conservation of natural resources cannot be aathieméess fair access and control to
natural resources are available to local peopléhout discrimination based on gender,
class, ethnicity, age or other social variableseréhs a need to empower communities
and local users, recognizing their rights and rasfimlities, ensuring their means to
sustainable livelihoods and human development. &ad safe tenure systems for land
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and natural resources increases social stabilidylacal resources users' incentives and
abilities to participate in resource managemenisg®&ts in effective ways.

Indigenous and traditional peoples have often basfairly affected by conservation
policies and practices, which have failed to fullgderstand the rights and roles of
indigenous peoples in the management, use andreatis@ of biodiversity. In line with
numerous international agreements (e.g., AgenddlZl;convention no. 169; Article
8(j) of the CBD; and the draft UN Declaration oretRights of Indigenous Peoples)
several IUCN WCC resolutions emphasize indigenoaspfe’s rights to lands and
territories, and natural resources on which theyehaaditionally subsisted. These
resolutions stress the need to enhance participatio indigenous peoples in all
conservation initiatives and policy developmentat thffect them. Furthermore, they
recognise that indigenous peoples possess a ubiggye of knowledge related to the
conservation and use of natural resources. Thehedet

* Respect indigenous people's knowledge and innowvatand their social, cultural,
religious and spiritual values and practices.

» Recognize the social, economic and cultural rigttsxdigenous peoples such as
their right to lands and territories and naturabrgces, respecting their social and
cultural identity, their customs, traditions andtitutions.

 Ensure full and just participation of indigenousoples in all conservation
activities supported and implemented by IUCN.

» Support indigenous peoples’ right to make their alecisions affecting their
lands, territories and resources, by assuring thigints to manage natural
resources, such as wildlife, on which their livellds and ways of life depend,
provided they make sustainable use of natural ressu

» Strengthen the rights and full and equal partiegradf traditional institutions and
to strengthen the capacity of indigenous peoplensure that they benefit from
any utilization of their knowledge.

Social equity is the cornerstone of long-term emwinental and human security, and a
prerequisite of sustainable conservation of natm@ management of natural resources.
The main driver of unsustainable environmental ficas is the demand for natural
resources generated by inequitable consumptiortribdison and global economic
development patterns. These global mechanisms redeghe demographic pressure on
natural resources exerted by communities and iddals whose livelihoods rely more
directly on natural resources. The same pattemsiticrease high standards of wasteful
consumption in the developed countries increaseures scarcity, conflicts and poverty
in developing countries. It is often the poorestgle and communities who are affected
by this disproportionate appropriation and consuompt and by environmental
degradation.

Globalization has many different impacts on loaad aational economies and societies,
affecting people's lives and the use of naturalousses. Expansion of markets,
communication, Western consumption patterns, homaggon and modernization of
culture and lifestyles, increasing pressure onmhtesources, and sharpened differences
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between rich and poor, are some trends affectiegldhg-term security of the human
race on global scale and directly on natural resmirincreasing interdependencies leave
no conserved place on earth, making environmemiglsacial issues a common urgent
agenda for all people around the world. There isead to raise awareness, increase
networking and to build institutional capacity foegd and spread this process to ensure
resources conservation. The aim is to secure hea&tosystems in term of natural
resources conservation and to build strong democaad fair civil society throughout
the world.

In cultural ways, it is seen that the differing tawal value systems between conserved
area and their support communities have frequarylted in incidences of conflicts
particularly as many of the native societies witpnotected or conserved areas believe
that the natural environments within these areassacred habitats which connect them
to their religious inclinations. Hence, such aragesconsciously protected from any form
of intrusion. For example, farmers of the southtEssian region traditionally honour
sacred groves- patches of wilderness amidst agrrallfields and rural landscapes as
abodes of their powerful deities. For the indigesxndians of Panama, patches of forests
are regarded as super natural parks for the redfisgild-life and spirits, while the
Tukano Indians of Brazil guard forests and watemsMay spiritual recourse. The indirect
effect of this is the protection of over 60% of teeams within the locality as
sanctuaries for fishes and other aquatic life. Birlyi the taboo and religious traditional
value placed on orange-utang population in the uppaches of Butang-Ai river in
southern Sarawak has resulted in the preservatitre@nimal population.

For African conservation schemes to be laudahkevital that such schemes take
into consideration the peculiar cultural traitstieé region in which they are established.
This would include conservation education, infrasture, funding and man-power
availability. The United Nations has recognised ¢hatral role of culture and education,
and have declared a decade of education for sablairresources conservation and
management, 2005-2014, which aims to "challengallu® adopt new behaviours and
practices to secure our natural resources". Theldwate Fund (WWF) for Nature
proposes a strategy for sustainability that gogsme education to tackle underlying
individualistic and materialistic societal valuesald-on and strengthen people's
connections with the natural world.

Political and social disruptions like war, crimadacorruption divert resources
from areas of greatest human need, damage theityapisocieties to plan for resources
conservation and management, and generally threatenan well-being and the
environment. Depletion of natural resources inclgdifresh water increases the
likelihood of “resource wars”. This aspect of resms conservation has been referred to
as environmental security and creates a clear fageglobal environmental agreements
to manage resources such as aquifers and rivehwpan political boundaries, and to
protect global systems including oceans and thespirere.

4.0 Conclusion
Resource conservation issues to considering tbeoaaic, cultural, political and

social considerations are generally expressediantsiic and environmental terms, but
implementing change is a social challenge thatileptamong other things, international
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and national law, urban planning and transportllead individual lifestyles and ethical
consumerism.

5.0 Summary

The success of resource conservation and managesepends on people's
behaviour and decisions, it is then essential twsicer social, cultural, economic, and
political factors in natural resources conservationl management of conserved area.
These factors include peoples’ values, attitudebefs, and behaviors, both individually
and collectively, the ways they value and use @&t@sources and the social, economic,
and political organization of resource use.

6.0  Tutor-Marked Assignment

1. Write an essay on the economic, cultural, praitand social
considerations in resource conservation and nemagt
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UNIT 1 WATERSHED MANAGEMENT AND NATURE RESERVES
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3.3 watershed factors
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7.0 References/Further Readings

1.0 Introduction

In this unit you will learn the definition of watdred, their types and the determining
factors as a prerequisite to watershed managemé&ter supply, water quality, drainage,
storm water runoff, water rights, and the overddinping and utilization of watersheds
are the features of watershed that need to be redndthe principles of watershed

management will also be discuss as well as intedratatershed management. The
importance of watershed will be learnt in this utit order to complement this unit,

nature reserves will be defined and the well knavature reserves in some African
countries will be unfolded.

2.0  Objectives
At the end of this unit, you should be able to;

» Define what watersheds are.

* Mention the types of watersheds.

» Explain watershed management.

» State the importance of watershed and nature reserv
» Discuss nature reserves in African countries.

3.0 Main content

3.1 What are watersheds
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Watersheds are areas of land defined by the flavene of rainwater or melting snow
and ice when it is determined by topography ofgare rather than political boundaries.
In more general terms a watershed is a geograpb& ahere all the water, sediments,
and dissolved materials drain to a common outket & stream, river system, reservoir,
lake, underground aquifer, estuary, wetland, se@am or other body of water. It can also
be thought of as an area that "catches" water @ugs it to a common basin, channel, or
network of channels. In the technical sense, arsfa¢el refers to a divide that separates
one drainage area from another drainage area. S#atis drain into other watersheds in
a hierarchical pattern, with smaller sub-watersheaisbining into larger watersheds.
However, the term is often used to mean a draibagen or catchment area itself. Other
terms that are used to describe a watershed arbneant, catchment basin, drainage
area, river basin, and water basin.

Watersheds are similar but not identical to hydy@aunits, which are drainage areas
delineated so as to nest into a multi-level hidrimal drainage system. Hydrologic units
are designed to allow multiple inlets, outletssimks. In a strict sense, all watersheds are
hydrologic units but not all hydrologic units areatersheds. The watershed acts as a
funnel by collecting all the water within the areavered by the basin and channeling it
to a single point. Each watershed or drainage biasseparated topographically from
adjacent basins by a geographical barrier such &adge, hill or mountain in hilly
country, but in flat country especially where th@und is marshy, the divide may be
invisible with just a more or less national line the ground on either side of which
falling raindrops will start a journey to differenvers, and even to different sides of a
region or continent.

Watershed or drainage divides are important getggalp and in determining political
boundaries. Roads such as ridgeways and rail traftka follow divides to minimise
gradients, and to avoid marshes and rivers. Inhematay, watershed can be a hindrance
to river navigation. In pre-industrial times watbvides were crossed at portages. Later,
canals were built to connect the adjoining watestshe

3.2  Types of watershed
Watershed or Drainage divides can be groupedréeettypes:
3.2.1 Continental divide or Ocean basins

Continental divide is a divide in which the waters each side flow to different
oceans. The following is a list of some of the majoes:

(a) In North America, surface water drains to the Atlawia the Saint Lawrence
River and Great Lakes basins, the Eastern Sealobdh@ United States, the
Canadian Maritimes, and most of Newfoundland anbrador. Nearly all of
South America east of the Andes also drains toAttemtic, as does most of
Western and Central Europe, and the greatest pasfisvestern Sub-Saharan
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Africa. The three major Mediterranean seas of tlweldvalso flow to the
Atlantic:

(i) The American Mediterranean Sea (the Caribbean is#&alf of Mexico)
basin includes most of the American interior betwte Appalachian and
Rocky Mountain ranges, a small part of the Canagdraninces of Alberta
and Saskatchewan, eastern Central America, thedsslaf the Caribbean
and the Gulf, and a small part of northern SouthreAoa.

(i) The European Mediterranean Sea basin includes wiucbrthern Africa,
east-central Africa (through the Nile), southermntcal, and eastern
Europe, Turkey, and the coastal areas of Isradlahen, and Syria.

(i) The Arctic Ocean basin drains most of Western aodhHérn Canada east
of the Continental Divide, the north shore of Alasknd parts of North
Dakota, South Dakota, Minnesota, and Montana inlthitged States, the
north shore of the Scandinavian Peninsula in Eyrapé much of central
and northern Russia.

(b) Just over 13% of the land in the world drains t® Bacific Ocean. Its basin
includes much of China, southeastern Russia, J&maea, most of Indonesia
and Malaysia, the Philippines, all of the Pacitahds, the northeast coast of
Australia, and the western parts of Canada, theéedrtates (including most
of Alaska), Central America, and South America.

(c) The Indian Ocean's drainage basin also comprisast di3% of Earth's land.
It drains the eastern coast of Africa, the coabtb@Red Sea and the Persian
Gulf, the Indian subcontinent, Burma, and most o§talia.

(d) The Southern Ocean drains Antarctica. Antarcticapises approximately
eight percent of the Earth's land.

3.2.2 Major and minor drainage divide

In the major drainage divide, the waters on eadh ef the divide never meet again, but
do flows into the same ocean while that of Mincaidage divide, the waters part but
eventually join again at a river confluence. Thee¢hlargest river basins (by area), from
largest to smallest, are the Amazon basin, the Gdoragin, and the Mississippi basin
while the three rivers that drain the most watesnt most to least, are the Amazon,
Congo, and Ganges Rivers.

3.2.3 Endorheic drainage basins

The Endorheic drainage basins are inland basingdthaot drain to an ocean but drains
to endorheic lakes or seas or sinks. The largetesie consists of much of the interior of
Asia, and drains into the Caspian Sea and the @&al Other endorheic regions include
the Great Basin in the United States, much of thkeag Desert, the watershed of the
Okavango River (Kalahari Basin), highlands near Alfrecan Great Lakes, the interiors
of Australia and the Arabian Peninsula, and partdexico and the Andes.
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3.3  Watershed factors

The watershed factors which include topographypshaize, soil type and land use
(paved or roofed areas) are the most significaotofadetermining the amount or
likelihood of flooding i.e topography and shapdedmine the time taken for rain to
reach the river, while size, soil type and develeptrdetermine the amount of water to
reach the river.

3.3.1 Topography

Topography determines the speed with which theffumidl reach a river. Clearly rain
that falls in steep mountainous areas will reaehriver faster than flat or gently sloping
areas.

3.3.2 Shape

Shape will contribute to the speed with which theaff reaches a river. A long thin
watershed will take longer to drain than a circulatershed.

3.3.3 Size

Size will help determine the amount of water reaghthe river, as the larger the
watershed the greater the potential for flooding.

3.3.4 Soil type

Soil type will help determine how much water reachiee river. Certain soil types such
as sandy soils are very free draining and raimfalsandy soil is likely to be absorbed by
the ground. However, soils containing clay can lmoat impermeable and therefore
rainfall on clay soils will run off and contribute flood volumes. After prolonged
rainfall even free draining soils can become s#édgilameaning that any further rainfall
will reach the river rather than being absorbedh®yground.

3.3.5 Landuse

Land use can contribute to the volume of water hiecthe river, in a similar way to
clay soils. For example, rainfall on roofs, pavetseand roads will be collected by rivers
with almost no absorption into the groundwater.

3.4  Watershed management

Watershed management is the process of creatingrgopledmenting plans, programs, and

projects to sustain and enhance watershed functluatsaffect the plant, animal, and
human communities within a watershed boundary. Waipply, water quality, drainage,
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storm water runoff, water rights, and the overddinping and utilization of watersheds
are the features of watershed that need to be radn&mgvironmental specialists and the
local communities around watersheds all play aegral part in the management of a
watershed.

3.4.1 Pollution source

In an agricultural landscape, common contributorsvater pollution are nutrients and
sediment which typically enters stream systemsr afismfall washes them off poorly
managed agricultural fields, called surface runoffflushes them out of the soil through
leaching. These types of pollutants are considecegboint source pollution because the
exact point where the pollutant originated canreidentified. Such pollutants remain a
major issue for water ways because the inabilitydoe their sources hinders any attempt
to limit the pollution. Point source pollution omgtes a specific point of contamination
such as if a manure containment structure failsigncbntents enter the drainage system.

In urban landscapes, issues of soil loss througisi@n, from construction sites for

example and nutrient enrichment from land fertizexist. Point source pollution, such

as effluent from wastewater treatment plants ahérandustries play a much larger role
in this setting. Also, the greatly increased arkanpervious surfaces, such as concrete,
combined with modern storm drainage systems, alllmwvsvater and the contaminants

that it can carry with it to exit the urban landseaquickly and end up in the nearest
stream.

3.4.2 Controlling pollution

In agricultural systems, common practices inclubde tise of buffer strips, grassed
waterways, the reestablishment of wetlands, andandoiof sustainable agriculture
practices such as conservation tillage, crop mmtatind intercropping. After certain
practices are installed, it is important to condiltyy monitor these systems to ensure that
they are working properly in terms of improving @ommental quality.In urban settings,
managing areas to prevent soil loss and controinsteater flow are a few of the areas
that receive attention. A few practices that aredus manage storm water before it
reaches a channel are retention ponds, filteristegys and wetlands. It is important that
storm water is given an opportunity to infiltratetbat the soil and vegetation can act as a
"filter" before the water reaches nearby streamdakes. In the case of soil erosion
prevention, a few common practices include theaisglt fences, landscape fabric with
grass seed and hydroseeding. The main objectia# gases is to slow water movement
to prevent soil transport.

3.4.3 The roles of environmental agencies and authorities
In the United States for example, the Natural ResgsuiConservation Service (NRCS)
and the United States Environmental Protection Age(EPA) are responsible for

environmental issues on protection, conservatiomanagement. The NRCS is typically
involved with the planning and continued monitoriafy environmental improvement
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projects, while the EPA is generally responsibledampliance of several environmental
laws such as the Clean Water Act. Assistance witemshed protection is also provided
by other governmental bodies like departments tfirahresources and departments of
agriculture. Beyond governmental support, otheanizations and companies exist that
provide support in various manners with the goalafershed protection in mind as well.

3.4.4 Environmental law

Environmental laws often dictate the planning aatioas that agencies take to manage
watersheds. Some laws require that planning be,dithers can be used to make a plan
legally enforceable and others set out the groutesifor what can and cannot be done in
development and planning. Most countries and staga® their own laws regarding
watershed management.

3.5 Integrated watershed management

Integrated watershed management is a subset afoemental planning which
approaches sustainable resource management fraateestved or catchment perspective,
in contrast to a piecemeal approach that artificiabparates land management from
water management. Integrated watershed manageneengmnizes the existence of
ecosystems and their role in supporting flora ameh&, providing services to human
societies, and regulating the human environmergediks to take into account complex
relationships within those ecosystems i.e betwéma faind fauna, between geology and
hydrology, between soils and the biosphere, andvdest the biosphere and the
atmosphere. Integrated watershed management reesgihie cyclic nature of processes
within an ecosystem, and values scientific and rieeth information for understanding
and analysing the natural world.

3.6  Importance of watersheds
Watersheds are important in the following ways,

3.6.1 Geopolitical boundaries

Watersheds or drainage basins have been histgriogbortant for determining
territorial boundaries, particularly in regions whdrade by water has been important.
For example, the English crown gave the Hudsonis@anpany a monopoly on the fur
trade in the entire Hudson Bay basin, an areacc&lgpert's Land. Today, bioregional
democracy can include agreements of states intacydar drainage basin to defend it.
One example of this is the Great Lakes Commission.

3.6.2 Hydrology
In hydrology, the watershed is a logical unit ade for studying the movement of water
within the hydrological cycle, because the majonfywater that discharges from the

basin outlet originated as precipitation falling thre basin. A portion of the water that
enters the groundwater system beneath the drabvegie may flow towards the outlet of
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another drainage basin because groundwater fleetthns do not always match those of
their overlying drainage network. Measurement & tlischarge of water from a basin
may be made by a stream gauge located at theasiiet.

Rain gauge data is used to measure total predguitaver a drainage basin, and there are
different ways to interpret that data. If the gaigee many and evenly distributed over
an area of uniform precipitation, using the arittimeean method will give good results.
In the Thiessen polygon method, the watershed\vigleti into polygons with the rain
gauge in the middle of each polygon assumed te®peesentative for the rainfall on the
area of land included in its polygon. These polygare made by drawing lines between
gauges, and then making perpendicular bisectothasie lines form the polygons. The
isohyetal method involves contours of equal préafjmn are drawn over the gauges on a
map. Calculating the area between these curvesaddihg up the volume of water is
time consuming.

3.6.3 Geomorphology

Drainage basins are the principal hydrologic uoitsidered in fluvial geomorphology. A
drainage basin is the source for water and sedithahtmoves through the river system
and reshapes the channel.

3.6.4 Ecology

Drainage basins are important elements to considerin ecology. As water flows over
the ground and along rivers it can pick up nutsestdiment, and pollutants. Like the
water, they get transported towards the outlehefliasin, and can affect the ecological
processes along the way as well as in the recewiater source. Modern usage of
artificial fertilizers, containing nitrogen, phosplus, and potassium, has affected the
mouths of watersheds. The minerals will be carbgdhe watershed to the mouth and
accumulate there, disturbing the natural minerdrixze. This can cause eutrophication
where plant growth is accelerated by the additiomaterial.

3.7 What are nature reserves

A nature reserve is a protected area of importémceildlife, flora, fauna or features of
geological (figure 1.0) or other special intereBgure 1.1), which is reserved and
managed for conservation and to provide speciabappities for study or research.
Nature reserves may be designated by governmetitutins in some countries, or by
private landowners, such as charities and reséasttutions, regardless of nationality.
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Figurel.0, An early Bulgarian nature reserve established B419

There are places such as quarries, canals railwtings which, although originally
industrial, have become populated by a varietylaffpand animal life. Some are now
nature reserves or form part of one.

3.8 Nature reserves in African countries

African countries with a well known nature reseraes discuss below;
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Figure 1.1 Nature reserves of the Bee Lick Creékhe Jefferson Memorial Forest (a
wildlife refuge)

3.8.1 South Africa

South Africa is well known for its many reserveacluding Shamwari, Londolozi,
Sanbona and Lalibela. It currently has 20 natigreks covering 3,700,000 hectares
(37,000 krd), about 3% of the total area of South Africa. THest-known is Kruger
National Park, which is also the oldest (proclain@d 898), and the largest, at nearly
2,000,000 hectares (20,000 nirhe Kruger Park and Table Mountain National Ranek
two of South Africa’s most visited tourist attracts. It also has a number of World
Heritage Sites and peace parks, as well as manyngral and private parks.

3.4.2 Egypt

There are 29 nature reserves in Egypt which co2é6 bf Egyptian land. Those nature
reserves were built according to laws for protectdthe Egyptian nature reserve. Egypt
had announced a plan from to build 40 nature reseinom 1997 to 2017, to help protect
the natural resources and the culture and histbttyose areas. The largest nature reserve
in Egypt is Gebel Elba (35600 km?) in the southeasthe Red Sea coast.

4.0 Conclusion

In more general terms a watershed is a geograpb& ahere all the water, sediments,
and dissolved materials drain to a common outket & stream, river system, reservoir,
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lake, underground aquifer, estuary, wetland, seaam or other body of water. In this

context, watershed management is the process atirggeand implementing plans,

programs, and projects to sustain and enhance shatkfunctions that affect the plant,
animal, and human communities within a watershednbary. Watersheds have its
determining factors and very important in variougys: Nature reserves on the other
hand, may be designated by government institutionsome countries, or by private

landowners, such as charities and research ingtigjtregardless of nationality.

5.0 Summary

In this unit you have learnt that watersheds agasof land defined by the flow patterns
of rainwater or melting snow and ice when it isedetined by topography of a region
rather than political boundaries. It can also mught of as an area that "catches" water
and routes it to a common basin, channel, or nétwbchannels. Watershed types, their
determining factors and their importance in terrhgeopolitical boundaries, hydrology,
geomorphology and ecology are discussed. Finallyhia unit was the definition of
nature reserves as a protected area of importamagilfilife, flora, fauna or features of
geological or other special interest, which is resd and managed for conservation and
to provide special opportunities for study or reskaNature reserves in two African
countries were then discussed.

6.0  Tutor-Marked Assignments
1. Explain in details the term watershed

2 Write short note on the following;
I. Types of watershed
il. Factors of watershed
iii. Importance of watershed

3.a. Explain watershed management and integreatel shed management
b.  Write briefly on nature reserves.
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1.0 Introduction

This unit will broadly explain wildlife conservatioand specifically focus on the
conservation of wildlife in Africa. Most measuresidertaken for effective wildlife
conservation in Africa shall be discuss stating reasures in Nigeria and Botswana, a
South African country. The last discussion in tinst shall be the various wildlife and
conservation projects in Africa.

2.0  Objectives
At the end of this unit, you should be able to;

» Explain wildlife conservation

* Enumerate the various threats to wildlife conséovain Africa
» Discuss the measures of wildlife conservation inoaf

* Name various wildlife and conservation project&frica

3.0 Main content
3.1 Wildlife conservation

Wildlife includes all non-domesticated plants, aaisnand other organisms which can be
found in all ecosystems such as deserts, raintgrpkins, and other areas including the
most developed urban sites, all have distinct foomsildlife. While the term in popular
culture usually refers to animals that are untodchg human factors, most scientists
agree that wildlife around the world is impactednoynan activities.

Figure 2.0The Siberian Tiger is a subspecies of Tiger thatitically endangered; three
subspecies of tiger are already extinct.

Wildlife conservation is the preservation, protentior restoration of wildlife and their
environment, especially in relation to endangenadl \aulnerable species (figure 2.0). All
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living non-domesticated animals, even if bred, hatt or born in captivity, are
considered wild animals. Wildlife in general remets all the non-cultivated and non-
domesticated animals living in their natural haisit®ur world has many unique and rare
animals, birds and reptiles. However the presstigeawing population in different parts
of the world has led to the increasing need of gidand for human habitations and
agriculture. This has led to the reduced habitahafy wild animals.

3.2  Threats to wildlife conservation in Africa

Major threats to wildlife conservation in Africarm be categorised as follows;
3.2.1 Habitat Loss
Fewer natural wildlife habitat areas remain eacir.y®loreover, the habitat that remains
has often been degraded to bear little resemblianttee natural wild areas which existed
in the past.
3.2.2 Climate Change
Because many types of plants and animals havefgphebitat requirements, climate
change could cause disastrous loss of wildlife isge@ slight drop or rise in average
rainfall will translate into large seasonal changeBbernating mammals, reptiles,
amphibians and insects are harmed and disturbedtsPand wildlife are sensitive to
moisture change so, they will be harmed by any gbamthe moisture level.
3.2.3 Pesticides and Toxic Chemicals

Pesticides are deliberately spread to make theamaent toxic to certain plants,
insects, and rodents, so it should not be surgritiat other plants and wildlife are
deliberately harmed at the same time. In additi@mynchemical pollutants are toxic to
wildlife, such as PCBs, mercury, petroleum by-prddusolvents, antifreeze, etc.
3.2.4 Hunting and Poaching
Indiscriminate hunting and poaching causes a mihjeat to wildlife conservation in
Africa. Along with this, mismanagement of forespdement and forest guards triggers
this problem.
3.3  Wildlife conservation measures in Africa
3.3.1 Control Hunting
Hunting of resident small game is self regulatonyce hunting success and hunting
pressure decline as the season progresses. Afisorr&ble hunting seasons, enough

game animals usually remain to provide a breediagksfor the ensuring year. On the
other hand, some migratory games prefer habitatsnited supply and habitat where

105



hunting is often concentrated. Limitation of hugtims usually important to assure
survival of a breeding stock of these animals. lihgninay exterminate any game whose
range has been restricted to small areas. Animahsplanted into new areas, or areas
which they formally inhabited, are usually protecfeom hunting until the population
becomes well established. Trapping and transplartave combined as a technique to
extend populations of most wild animals. When a ngepulation of wildlife is
transplanted into favorable habitat, the populaiimreases faster at first than it does
when the species approaches saturation of theahl@iénvironment. For some wildlife,
shooting is a beneficial part of management.

Many kind of wild games respond to an increase si#gson hunting harvest through
greater breeding success and survival of the yoding manager should therefore
endeavor to increase recreational harvest to the mhere breeding success and survival
of young are near the maximum.

3.3.2 Refuge

Protected areas where animals could hide againstinguand predator is known as
refuge. Refuges were first used extensively togamtdiarm game, but a number of studies
especially in African countries have shown thembw ineffective as a widely used
measure. Many refuges established were meantieveehgricultural damage, however,
many are now used to enhance and protect endang&idide. Where harvest is too
limited because of refuge establishment, the amimmbéy become unthrifty, over-
populate the range, and seriously damage it.

3.3.3 Predator Control

Wolf, lion, wild cat and fox bountries are the wrapnimals that prey on other
game. Avian predators have been much reduced thrpesficides interference with their
reproduction. Control of the offending individualfamily group may be advantageous.

3.3.4 Artificial Stocking

Artificial stocking of wild games reared in gamenfs has been a costly and generally
inefficient method in Africa. Birds for example, quuced under conditions of
domestication are less able to compete or survitex Bberation than the wild stock
already in a field. This, in part, is a consequenfcgenetic selection. Artificial stock does
provide recreation on specially managed areas, ascthooting preserves, where birds
especially are released a few hours before theyoale hunted. The greater the time
lapse between stocking and harvest, the lower lyélithe return to the hunter and the
preserve manager in control.

3.3.5 Carrying Capacity

Carrying capacity is the sum of the environmengadtdrs which make a game range
habitable, examples such as food, water, escaper,coesting cover, loafing areas,
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brood and feeding areas are all important. Allh&fse must be within daily and seasonal
range of the animal. Wild games animal normallydoice more than ample young to fill
all the available “home range”. Game farm rearetividuals, released into occupied
range, are most vulnerable and are usually thé ifidividuals lost when the carrying
capacity is exceeded. There are upper limits toycey capacity. Some wild games can
seldom be increased to more about one game/a@sibpobecause individuals become
“stressed” when the level of tolerance of their okimd is exceeded. Carrying capacity
changes from season to season on same range. eD#spiincreased sophistication of
management techniques, we still can not circumtiemtiong established principle that
wild animals cannot be stockpiled in excess ofddueying capacity.

3.3.6 Habitat Improvement

Habitat improvement consists of bringing into usefsociation those conditions needed
by species to reproduce and survive. If openingscagated in uniform forest lands, it
could encourage the production of herbaceous cowergase population of birds etc.
Habitat improvement involve provision of water hglencouragement of salt licks,
clipping and productivity estimation, and creatafrsmall openings.

3.3.7 Interspersion

Interspersion is the positioning, configurationdaize of the lands of vegetation needed
to sustain the species. Numbers of wild game uswspend on the interspersion of
habitat types and their relation to the speciessicry radius (the daily and seasonal
movements). Grass cutter, quail and guinea fouhardy require woodland, brush land,
grassland, and cultivated land, which illustrate pinciple that game depends largely on
‘edges’ because it is the edges of vegetation tipesare most used for feeding, loafing,
resting, calling and resting. The abundance of mogratory wildlife depends upon the
edges of interspersion of essential habitat typealse this determines the amount of
edges.

3.3.8 Territories

All wild game, at some point during their life dec exhibits a fixation for a territory, an
area which contains all the immediate necessitiesife. For example, antelope travel a
distance averaging about 40km while birds haverddey of only a few hundred metres
radius. The game manager endeavors to increaseuthber, and decrease the size of
such territories, through changing the vegetatimmonents in such a way that all the
life’s necessities are within the smallest unitarige that the species will inhabit. Among
migratory birds, individuals have a strong attachtfer their natal territories, returning
year after year to breed in the same areas. Thitoteal homing tendency is now being
exploited by game managers in Africa as measurwitdtife conservation.

3.4  Game Reserves As Wildlife Conservation Tools In Negia
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Management of wildlife has been in game reservesitan relatively recent. Nigeria has
seven National Parks (Lake Chad, Cross River, Ojd, ®amuku, Okomu, Gashaka
Gumpti and Kainji Lake National Park), in addititm several game reserves located in
various part of the country. When these reserveggotected from illegal hunting, there
will be rapid increase in the number of some ofrtfe@mmals like, Duikers, water buck,
Buffalo, Bush buck and cane rats. The cane rasggtater) which is a popular bush meat
has been domesticated, and there is rapid produofiohis particular wildlife in many
farms in the country.

3.5  Wildlife Conservation in Botswana (South African)

In order to discourage illegal South African hugtiparties and ensure future local use
and sustainability, indigenous hunters in Botswaegan lobbying for and implementing
conservation practices in the 1960s. The FaunaR@n Society of Ngamiland (FPS)
was formed in 1962 by the husband and wife teanmheRoKay and June Kay, an
environmentalist working in conjunction with the tBaana tribes to preserve wildlife
habitat. The FPS promotes habitat conservation pravides local education for
preservation of wildlife. Conservation initiativegere met with strong opposition from
the Botswana government because of the moniestdidalg-game hunting. In 1963,
BaTawanga Chiefs and tribal hunter/adventurersomunction with the FPS founded
Moremi National Park and Wildlife Refuge, the fiesea to be set aside by tribal people
rather than governmental forces. Moremi NationakRs home to a variety of wildlife,
including lions, giraffes, elephants, buffalo, zgbcheetahs and antelope, and covers an
area of 3,000 square kilometers. Most of the grompslved with establishing this
protected land were involved with hunting and wenetivated by their personal
observations of declining wildlife and habitat.

3.5 Wildlife and Conservation Projects in Africa

In an effort to manage the conservation of wildlife Africa, various Wildlife and
Conservation Projects in Africa have been estadtish most African countries. These
include;
» African Conservation Trust
The mission of the African Conservation Trust iptovide a means for
conservation projects to become self funding thhoactive participation by
the public.

» African Conservancy
A nonprofit organization dedicated to the conseorabf African wildlife and
traditional cultures. They implement education diifié protection and
socioeconomic programs and provide educationasttmisome of the less
travelled areas of Africa.
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» The African Conservation Foundation
This foundation is trying to pull all flora and faa Conservation Groups in
Africa together to benefit both the conservatiooups themselves and those
people who feel there is a really urgent need ¢beot the world's endangered
species.

Figure 2.1 An elephant Park which provides a hoonedscued elephants

» Save The Elephants (STE)
It is the mission to secure a future for elephanis to sustain the beauty and
ecological integrity of the places where they litk@promote man’s delight in
their intelligence and the diversity of their warlthd to develop a tolerant
relationship between the two species in figureahd figure 2.2.

Figure 2.2 A desert elephant species
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» The Southern Highlands Conservation Programme (SHCP
Conserving important upland habitats and speciesouth-west Tanzania.
These highlands cover a vast area between LakesaNgealawi) and
Tanganyika, on the junction of the eastern and evesairms of the Great Rift
Valley. Forests, plateau grasslands and crates|pkavide water, medicines,
natural products and cultural identity, as wellrefsige to flora and fauna of
considerable conservation concern.

4.0 Conclusion

Wildlife in general represents all the non-culte@dtand non-domesticated animals living
in their natural habitats. Wildlife conservation Airica looks at the great effort and

measures taken by African countries to manage iwéldin an effort to achieve this

various wildlife and conservation projects haverbeeated and established.

5.0 Summary

This unit has explained to you that wildlife consgion is the preservation, protection,
or restoration of wildlife and their environmensgpecially in relation to endangered and
vulnerable species. Threats to this wildlife comagon are habitat loss, climate change,
pesticide and toxic chemicals, and hunting and Ipioac The measures taken for wildlife
conservation in Africa include control hunting, ugé, predator control, artificial
stocking, maintaining carrying capacity, habitafprovement, interspersion and lastly,
territories. In this unit also you learnt about ttagious wildlife and conservation projects
been established in African countries.

6.0  Tutor-Marked Assignment

1.a. Briefly explain wildlife conservation
b. Enumerate the threats to wildlife conseovain Africa

2 Write note on wildlife conservation measuregfrica

3.a. Write briefly on wildlife conservation inyanamed African country
b. Mention any five (5) Wildlife and Conserneet Projects in Africa

7.0 References/Further Readings

» Dauvis, P., (1996)Museums and the natural environment: the role datirzd
history museums in biological conservatidrondon: Leicester University
Press. ISBN 0-7185-1548-X.

e Ehrlich, A. H., and Ehrlich, P. R., (1981Extinction: the causes and
consequences of the disappearance of spebiew York: Random House.
ISBN 0-394-51312-6.

110



Kearns, C. (2010). "Conservation of BiodiversityNature Education
Knowledge 1 (9): 7.
http://www.nature.com/scitable/knowledge/libraryiservation-of-
biodiversity-13235087

Kleiman, Devra G.; Thompson, Katerina V.; Baer, @tge Kirk (2010).
Wild Mammals in CaptivityChicago, lllinois: University of Chicago Press.
ISBN 978-0-226-44009-5.

Vie, J. C., Hilton-Taylor, C., and Stuart, S.N. 0®0. Wildlife in a Changing
World — An Analysis of the 2008 IUCN Red List ofedkened Species.
Gland, Switzerland: IUCN. pp. 186@ttp://data.iucn.org/dbtw-wpd/edocs/RL-
2009-001.pdfRetrieved December 24, 2010.

Wilson E. O., (2000). "On the Future of ConservatBiology"”. Conservation
Biology14 (1): 1-3.

Wyman, R. L., (1991)Global climate change and life on eartNew York:
Routledge, Chapman and Hall. ISBN 0-412-02821-2.

WWE. "World Wildlife Fund"

111



UNIT 3 EMERGING ISSUES IN RESOURCES CONSERVATIONS

CONTENT

1.0 Introduction

2.0  Objectives

6.0 Main content
3.1  Global warming and climatic change in resourceonservation
3.2  Climate Change on land resources (agriculturerpduction)

3.3 Agricultural activities that mitigate the impact of Green House Gas
(GHG)emissions

3.4  Emerging issues in resource conservation in soraenservational
organisation/institution

4.0 Conclusion
5.0 Summary

6.0  Tutor-Marked Assignment
7.0 References/Further Readings

112



1.0 Introduction

The emerging issues in this unit to be discussdldbsi global warming and climatic
change in resources conservation. Global warmirthcimatic not only have effect in
resource conservation, these issues also causdemolfor many ecosystems and
species. Climatic change on land resources (atwieulproduction) and agricultural
activities that mitigate the impact of Greenhouss GGHG) emissions shall be explained
in this unit. Lastly will be some emerging issuestgining resource conservation that is
given consideration and research in some selecgahization.

2.0  Objectives
At the end of this unit, you should be able to;

» Discuss global warming and climate change in resoaonservation.

» Explain climate change on land resources.

» Deliberate on agricultural activities that mitigdtee impact of Greenhouse Gas
(GHG) emissions.

* Mention other emerging issues in resource congervat

3.0 Main content

3.1 Global warming and climatic change in resource corevation

Global warming is the rise in global temperatureg do an increase of heat-trapping
carbon emissions in the atmosphere. Climate chamgthe other hand, in a general term
refers to changes in many climatic factors arotnedvwtorld. These changes can be caused
by dynamic process on Earth, external forces inolydariations in sunlight intensity,
and more recently by human activities. These chamge happening at different rates
and in different ways whereby the natural environtrend natural resource have been
altered in their natural state. For example, thieeBeegion of central Africa has become
drier.

The potential dangers of global warming on natueslources are being increasingly
studied by a wide global consortium of scientisSibese scientists are increasingly
concerned about the potential long-term effectsglobal warming on our natural
environment for resource conservation and on theqtl Of particular concern is how
climate change and global warming caused by antigemic, or human-made releases of
greenhouse gases, most notably carbon dioxideactimteractively, and have adverse
effects upon the planet, its natural environmerck latnmans' existence. Efforts have been
increasingly focused on the mitigation of greenleogsses that are causing climatic
changes, on developing adaptative strategies tmaglwarming, to assist humans, animal
and plant species, ecosystems, regions and natioadjusting to the effects of global
warming.
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Climate change is one of the most critical globlaallenges of our time in resource
conservation. Recent events have emphatically detradad our growing vulnerability to
climate change. Climate change impacts range fréectang agriculture to further
endangering food security, sea-level rise and tuelarated erosion of coastal zones,
increasing intensity of natural and biological n@ses. According to the UNFCC, the
climate does not respond immediately to externanges, but after 150 years of
industrialisation, global warming has momentum, amwdll continue to affect the earth’s
natural systems for hundreds of years even if dmeese gas emissions are reduced and
atmospheric levels stop rising. Changes in clinster the last few decades of the 20th
century have already affected biodiversity. Theeolsd changes in the climate system
(e.g., increased atmospheric concentrations ofocadiooxide, increased land and ocean
temperatures, changes in precipitation and seal lese), particularly the warmer
regional temperatures, have affected the timingepfoduction of animals and plants
and/or migration of animals, the length of the grayvsseason, species distributions and
population sizes, and the frequency of pest anehdis outbreaks.

There is a growing body of evidence showing thatreaases in atmospheric
concentrations of 'greenhouse’ gases will enhaheegteenhouse effect, resulting on
average in additional warming of the earth's swfakhis is likely to lead to climatic
changes, including increased temperatures, seatises and altered rainfall regimes.
The extent, pattern and timing of such changes irem&ertain. However, sea level rises
would have a direct effect on coastal and estuasttsystems and freshwater lagoons
near the coast, many of which are important bregdjrounds for birds. In alpine
ecosystems relatively small temperature changesregyt in extensive loss of habitat
and consequently extinction of some alpine species.

The ability of species and ecosystems to adaplinate changes is affected by the rate
of change and possible increases in the frequehexteeme climatic events. Pollution
and the fragmentation of many natural habitats elaather stresses on biological
diversity and ecosystem function. Integrated coreg@n and sympathetic management
of large areas of the environment, within a biocoegi context, have the greatest potential
to mitigate the possible effects of climate changebiological diversity. Organisations
such as Wildlife Trust, World Wide Fund for Natur@nd Birdlife International are
actively monitoring and research the effects ofmalie change on biodiversity and
advance policies in areas such as landscape smadergation to promote adaptation to
climate change. Some examples of recent collaloorab address climate change and
global warming in resource conservation include;

 The United Nations Framework Convention Treaty and convention on
Climate Change- to stabilize greenhouse gas concentrationsaratmosphere at
a level that would prevent dangerous anthropogeécference with the climate
system.

* The Kyoto Protocol - which is the protocol to the international Fravoek
Convention on Climate Change treaty, again with thgective of reducing
greenhouse gases in an effort to prevent anthrepogkmate change.
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» The Western Climate Initiative - to identify, evaluate, and implement collective
and cooperative ways to reduce greenhouse gast® iregion, focusing on a
market-based cap-and-trade system.

3.2 Climate Change on land resources (agriculture prodction)

Climate change and climate variability present allehge to ecologically, economically,
and socially sustainable land resources managenignaoLight, floods, and temperature
fluctuations due to climate change can directlyeetffagricultural operations through
damage to crops and livestock. Indirect effectclohate change include higher soil
erosion rates, more invasive species, and changasliand vegetative relationships. The
consequences of global warming will not be spreaehly across the planet and the
challenges of coping with changes will be regionahique.

The Natural Resources Conservation Service (NRE®&)ausing global climate change
efforts in several areas that includes:

(a) Quantifying the effects of conservation preesi on greenhouse
gas emissions and carbon sequestration.

(b) Refining incentives in conservation programaddress the effects
of climate change on agriculture.

(c) Developing and encouraging the use of conservaractices and
systems that reduce GHG emissions.

(d) Enhance opportunities to increase farm prbiiitg on the emerging
voluntary emissions trading markets.

3.3 Agricultural activities that mitigate the impact of Greenhouse Gas (GHG)
emissions

Agricultural and forestry activities can contribdtethe reduction in atmospheric buildup
of GHGs in three important ways; sequestration,ssions reductions, and fossil fuel
substitution.

(a) Sequestration Carbon dioxide (C€ removed from the atmosphere can be
stored in soils, biomass, and harvestedymtsdand protected or preserved to
avoid CQrelease back to the atmosphere. These becomencsidres or
carbon sinks.

(b) Emissions reductions Agricultural CH, and NO emissions can be reduced
through effective manure and feed managemrahefficient fertilizer
application. C@emissions can be reduced by adopting more fuieleft
technologies and practices.
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(c) Fossil fuel substitution Using biofuel produced in the agricultural sector
instead of fossil fuels can help lower GH&hcentrations.

By adopting these practices, producers can saveeynand time while enhancing and
improving the environment around them, a common fgyamany farmers and ranchers
as well as their community partners.

3.4

Emerging issues in resource conservation in sem conservational

organisations/institution

(a) Canadian Institute for Environmental Law and Pdicy

Issues include;

Nanotechnology, Biotechnology and GMOs, Increassé of market-based
incentives for conservation, such as paymentsdosystem services and biodiversity
offsets.

(b) United Nations Educational, Scientific and CulturalOrganization
Issues under this organisation are;

Potential and actual impacts of the global finahaasis on biodiversity
conservation and sustainable use efforts, Cultwaall social drivers of
biodiversity change, Climate change and its camtig effects, in particular:

* Opportunities offered and risks posed by Carbosedfschemes;

» Linkages between biodiversity and health, Assessirgg nature
and scope of processes and activities in the opemleep ocean.

(c) United Kingdom Global Biodiversity Sub Committee
Issues are:

Ocean acidification, Arctic Biodiversity, Impadt@round level ozone on
biological diversity.

(d) Iran, Islamic Republic
Resource conservation issues are;

Effects of climate change on habitats, specifictily effects of

drought on wetlands, Climate change effects oditersity, Endemic
species, Effects of GMOs on genetic diversityddl species, Effects of
invasive alien species on genetic, species anslystem diversity of
protected areas.

(e) Royal Society
Emerging issues that involve resource conservasion
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Impact of ground level ozone on biological diversi

(e) Okeanos Foundation and Whale and Dolphin Conservatin Society

Emerging issues in resource conservation are Mafimtected Areas and
Undersea Noise.

(9) Applied Environmental Research Foundation
Emerging issues in resource conservation undepthgenization includes;

Integrating high conservation value native sperigsbiofuel production for
conservation and sustainable use of biodiversity.

4.0 Conclusion

Global warming andClimate change is one of the most critical globdalienges of our
time in resource conservation. Drought, floods, aewhperature fluctuations due to
climate change can directly affect conservatiomesiources and agricultural operations
through damage to crops and livestock. There dnerotmerging issues in resource
conservation that are developing and under resebycltountries, organization and
institution to curb with resource conservation.

5.0 Summary

In this unit you have learnt that global warmingdatlimatic change is one among
numerous issues in resource conservation. In tefrfara@l resources in agricultural
production, climate change and climate variabiptgsent a challenge to ecologically,
economically, and socially sustainable land resesimnanagement. You have also learnt
that the three important ways which are sequestragmissions reductions, and fossil
fuel substitution, mitigate the impact of Greent®uSas (GHG) emissions that are
current issues in resource conservation. Finallythis unit is the listing of some
organization/institution and unfolding current issipertaining resource conservation.

6.0  Tutor-Marked Assignment

1. Discuss global warming and climate change dssre in resources
conservation.

3.a. Explain briefly the effect of climate chargeland resources.
b. Mention at least five other current emeggssues in resource
conservation.
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