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Bcryn

Y Ham gac, KoM eKOJIOTi4HI MpoOiieMru Ha0yBalOTh III00ATEHOTO
XapaxkTepy, BMIiHHA CIIUIKYBaTHUCS 1HO3EMHOIO MOBOIO, OCOOJHBO
AHITIHCBKOI0, CTa€ KIOYOBMM (AaKTOPOM YCHIIIHOI  Kap’epu
ekosora. lle BimkpmBae mepenm daxiBusmu Oe3MEXKHI MOMKIHUBOCTI
TV

»  «enuboKkoz20 3aMypeHHA» 'V CGIMO8Y eKONO2IUHY HAYKY:
TOCITIKEHHST HOBITHIX TEHICHIIIN, BIPOBAPKCHHS 1HHOBAIlIMHUX
MiXO/IiB Ta OTPUMAaHHS AOCTYITY JIO CBITOBHX HAYKOBUX JTOCSATHEHbD;

»  midcnapoonoeo  cniepobimnuymea: OyTyBaHHS — MIITHHX
npodeciiHuX 3B’S3KiB 3 KOJEraMH 3 YChOTO CBiTy, y4acTb Y
MDKHAPOJHUX MPOEKTAX Ta OOMIH TOCBIIOM;

»  niosuujenns npecmuaxcy VKPAiHCbKOI eKo102Ii:
MpeACTaBJIeHHs] CBOIX JOCHI/PKEHb HA MIDKHApOJHOMY piBHI Ta
CHPUSHHS MDKHAPOJHOMY CITIBPOOITHUIITBY B Tally3li OXOPOHHU
JIOBKIJIJI,

> po3wupenHs npogecitinux 2opu3onmis: OTPUMAHHS JOCTYITy
JO HOBHUX MOXJIMBOTCEM JJisi Kap’€pHOro 3pOCTaHHA Ta
camopealrizarii.

MeTtoanyHi BKa3iBKM Ta HaBYalbHI 3aBIaHHS 3 PO3BUTKY
AHIIIOMOBHOTO MPO(MECiTHOTO CHINIKYBaHHS ISl IPaKTUYHUX 3aHSTh
i camocTiitHOi poboTu It 3m00yBadiB mepmoro (0akaiaBpChKOTO)
piBHS BHINOi OCBITH yciXx (opM HaBuaHHS, SKi HABYAIOTHCS 3a
OCBITHBO-TIpO(eciitHOI0 mporpamoro  «Ekosoris»  creriajibHOCTI
101 «Ekomnoris» ramy3i 3Ha#b 10 «[Ipupogaudi Haykn» po3po0iieHi
UL 3a0e3neyeHHs — eqeKmueHo20  ONAHYBAHHSL  CMYOeHmMamu
aHenitcbkoi Mosu 6 Koumekcmi iXHboi maubymuvoi npoghecitinoi
OisnbHOCH.

MeTo0 METOOMYHHMX BKa3iBOK Ta HAaBYAJIbHHUX 3aBIAHb €
MiroTOBKa (axiBIiB 3 €KOJIOTIi, 3aTHUX S(ESKTUBHO CITUIKYBATHCS
AHTTIHCHKOI MOBOIO B MDKHAPOJHOMY TpodeciiiHOMY cepeloBHIILI.
3asoanna pospobxu nonseac 'y GOpMyBaHHI HABHUOK, HEOOXITHHX
JUIS: PO3YMIHHS Ta BUKOPHUCTAHHS CIELiaNi30BaHOI JEKCUKU B raiysi
eKOoJIOTil; ydYacTi B HayKOBHUX JIUCKYCIIX Ta MIDKHapOJHUX
KoH(pepeHUifax; BeAeHHS  mnpodeciiiHol  KOpecHoHAEHWil Ta




MiATOTOBKY HAYKOBUX ITyOIiKalliii; a Takox edeKTHBHOI B3aeMOIii 3
KOJIETraMH 3 Pi3HUX KpaiH I 9ac CIJIBHUX TPOEKTIB.

MetoanyHi BKa3iBKM Ta HaBYalbHI 3aBJaHHS CTPYKTYpOBaHi
TaKUM YUHOM, 100 3a0e3MeunTH MaKCHUMalbHy e(QEeKTHBHICTH Y
BHBUYEHHI aHTJICHKOI MOBH JUIS CTYAEHTIB-€KONOTiB. Po3dinu 1-5
MICTSTh aBTEHTHYHI TEKCTH, B35TI 3 HAYKOBHX J>XypHAIiB, 3BITiB
MDKHAPOAHUX Oprafizamiid, eKOJOT1YHUX OJIOTiB Ta i1HIIMX JKEpell.
TekcTH OXOIUIIOIOTh INUPOKUHM CHEKTpP TEM, AaKTyaJbHUX Ul
Cy4acHOI eKOJIOTii: CTpyKTypa eKOCHCTeM, 3MiHa KIiMary,
010pi3HOMaHITTSI, 3a0pyAHEHHS TOBKULISA, OXOPOHA MPHUPOIH TOIIO.
JIo KOXHOTO TEKCTY JIONAIOThCSA PI3HOMAHITHI 3aBAaHHA, IO
COPUSIIOTH PO3BUTKY HABHUYOK UHUTAaHHS, MEpeKIagy, aHaii3y
iHpopMalii Ta GOpMyITIOBaHHS BIACHOT JYMKH. TakoX € TeKCTH IS
CaMOCTIHHOTO ONpAIIOBaHHS, 3aBIAaHHS A0 SIKHX CIOPSIMOBaHI Ha
PO3BUTOK HAaBUYOK CaMOCTiIHHOI pOOOTH, MOMYKYy iHQopmamii Ta
KPUTUYHOTO MHUCIEHHS. Po30in  6-uii  peTanpHO OINHUCYE, SIK
TEOPETUYHI 3HAHHS, OTPHMAaHI IiJ] YaC HaBYAHHS HA CIELiaIbHOCTI
«Ekonoris», MOXyTh OYTH YCIINIHO 3aCTOCOBaHI Ha MPAKTHIIL.
CrTyneHTH O3HAaHOMIATHCS 3 TPOGdECiiHIMH MOXKIIMBOCTSAMH, SKi
BIJIKpUBAIOTLCS TEPE]l HUMU IIICs 3aKiHUEHHS YHIBEPCUTETY, Ta
3MOXXYTh OOpaTH HampsMOK pOOOTH, MIO HAaWOUIbIIE BiAMOBiTAE
iXHIM iHTepecaM Ta HaBHYKaM.

Marepiaay METOJUYHUX BKa3iBOK Ta HaBYAJIbHMX 3aBJaHb
MICTSITh TEOPETHYHI BiJOMOCTI Ta MPAKTHYHI 3aBJaHHs, CIIPSIMOBaHI
Ha:

>  PO3WUpEeHHA  COBHUKOB020 3anacy: O3HAWOMIICHHS 3i
CTEIiaNi30BaHOI0 JIEKCHKOIO 3 €KOJIOTii, OXOpOHH JOBKLLIS Ta
CTaJIOTO PO3BUTKY;

»  BOOCKOHANEHHS SPAMAMUYHUX KOHCMPYKYIU. BUKOPUCTAHHS
rpaMaTuiyHuX QOpM, XapakTepHHX IS HAYKOBHX TEKCTIB Ta
po(eciiHOrO CIIIKYBaHHS;

>  PO36UMOK HABUHOK YCHO2O MOG/IeHH S TIPOBEICHHS JUCKYCIH,
Mpe3eHTAalill Ta POJILOBHX irOp HA €KOJIOTiYHI TEMH,

»  po3yMiHHs 3I CAYXY mMA HUMAHHA MEKCMI8 HAYKOB020 I
npogeciiinozo xapaxkmepy. CIpUAMaHHS Ha CIIyX JIEKLiH, JOMOBi e,



Mpe3eHTamid; YWUTaHHA Ta aHalli3 HayKOBHUX CTaTeW, 3BITiB,
€KOJIOTTYHHX HOBHH;

»  NOKpAawjeHHs HABUHOK NUCLMOBO2O MOGIEHHs. HAIMCAHHS
ece, pe3ioMe, JIMCTIB-3allpolIeHb Ta 1HIINX JTOKYMEHTIB, OB’ 3aHUX
3 €KOJIOTIYHOO JiSUTBHICTIO.

Ja 3a6e3neueHHs e(peKTUBHOTO HABUYAHHS OYJIO MOETHAHO TakKi
METOJH:

»  KomyHikamuenuii Memoo 30CEPEeIDKYETbCSI Ha PO3BUTKY
HaBUYOK YCHOTO Ta MHMCEMHOTO CIIUIKYBaHHSA B KOHTEKCTI pealbHUX
exoyoriuHux cutyanid. CryaeHTH OepyTh ydacTb y IHUCKYCisiX,
MPE3CHTAIlISX, POJILOBUX irpax, MOJIEIIOKYH TTpodeciiiHi B3aeMOIil 3
KOJIEraMH, EKCIIepTaMU Ta TPOMAACHKICTIO.

" Ayodio-6izyanvui mMemoou 3a0e3MeuylOTh BUKOPHUCTAHHS
PI3HOMaHITHUX MYJIBTUMEAIHHUX pecypciB (ayaio3amucy JeKIil,
BiJICOPOITMKY PO EKOJIOTiYHI mpoOieMu, mpe3eHTarrii, inporpadika)
il e(peKTUBHOTO 3acCBO€HHA Matepiany. Lle momomarae ctBopuTH
OLTBII iHTEPAKTHUBHE Ta LiKaBEe HABYAILHE CEPEAOBHILIE.

»  [umepaxmugui memoOu TnependavaroTb AKTUBHY Y4YacTb
CTYAEHTIB y HaBuasbHOMYy mpoueci. CTyOeHTH BHUKOHYIOTh
pi3HOMAaHITHI 3aBJJaHHs, IPOEKTH, OEPyTh y4acTh y TPYIOBii poOOTi,
IO CIPHSAE PO3BUTKY KPUTUYHOTO MUCIICHHS, TBOPUMX 3A10HOCTEMH
Ta HABUYOK CIiBIpAIli.

»  Camocmiiina pobdoma CTAMYJIOE aKTUBHICTH CTYJCHTIB y
npotieci HaB4aHHs. CTy/ICHTH BUKOHYIOTh 1HJIMBIIyalibHI 3aBJaHHS,
MPOBOISATH JOCHIJDKEHHS, TOTYIOTh Hpe3eHTalii, Mo CHpHUsie
PO3BUTKY  HABHYOK  CaMOOprasizaiii, = CaMOKOHTPOIIO  Ta
BIJIIOBIJAJIBLHOCTI 32 BJIaCHE HAaBYAHHS.

3aBIsSKM ~ TakOMy  KOMIUIGKCHOMY  TIJIXOAYy  CTYACHTH
cneriansHOCTI  «EKOJNOTisS» OTPUMArOTh HEOOXiMHI 3HAHHA Ta
HABUYKU JUISl YCHIITHOI NpodeciiHOl AisITbHOCTI B MIXKHAPOJIHOMY
cepenoBuili. MeTOAMYHI BKa3iBKM Ta HaBYalbHI  3aBJaHHS
MiArOTYIOTh  (axiBIiB, 3JaTHUX HE JHWIIE PO3YMITH Cy4YacHi
eKoJIoTiuHi po0iemu, aje i eeKTUBHO CIUIKYBAaTUCS aHTJiHCHKOIO
MOBOIO, BHOCSYHM CBili BHECOK Y PO3BHTOK TJIO0ABHOT €KOJIOTIYHOT
HaYKH.



INTRODUCTION TO ECOLOGY

The term “ecology ” was proposed by Reiter (1868) and it comes
from the Greek word “oikos” which means home or surroundings
and “logos” meaning discourse or study. In other words, it means
the organism’s home is its environment. Thus ecology means the
study of living organisms.

Ecology deals with the effects of various environmental factors
on the distribution and growth of individual organisms as well as
their relationship with each other. All of these factors are important
since the growth, behavior, and life history of an organism are
influenced by its environment. There is a constant interaction
between organisms and the environment. It is difficult to isolate an
organism from its environment.

DEFINITION OF ECOLOGY

Ecology refers to the branch of biology that deals with the
relationship between abiotic and biotic components and between the
different types of biotic components in an ecosystem. Here, the
individuals interact with each other and with their surroundings by
transferring energy and matter.

The surroundings of an organism constitute its environment. It
includes the physical, chemical, and biological factors around it. The
factors in the living environment are both living or biotic and non-
living or abiotic factors. The biotic factors include plants and animals
living around an organism. The abiotic factors include soil, water,
temperature, light, pressure, etc.

Thus the interactive systems or communities interrelate with their
environment to form a functional system called the ecosystem.

@Based on the provided texts, explain the core concept of
ecology and provide at least two examples of how ecological
principles can be applied to real-world problems.




UNIT 1
WHAT IS ECOLOGY?

Ecology is the study of organisms and how they interact with the
environment around them. An ecologist studies the relationship
between living things and their habitats. In order to learn about the
natural world, ecologists must study multiple aspects of life ranging
from the moss that grows on rocks to the wolf population in the
United States’ Yellowstone National Park. In order to research the
environment, scientists ask questions, such as: How do organisms
interact with the living and nonliving factors around them? What do
organisms need to survive and thrive in their current environments?
To find the answers to these questions, ecologists must study and
observe all forms of life and their ecosystems throughout our world.

In addition to examining how ecosystems function, ecologists
study what happens when ecosystems do not function normally.
Changes in ecosystems can result from many different factors
including diseases among the organisms living in the area, increases
in temperature, and increased human activities. Understanding these
changes can help ecologists anticipate future ecological challenges
and inform other scientists and policymakers about the challenges
facing their local ecosystems.

Ecology first began gaining popularity in the 1960s, when
environmental issues were rising to the forefront of public
awareness. Although scientists have been studying the natural world
for centuries, ecology in the modern sense has only been around
since the 19" century. Around this time, European and American
scientists began studying how plants functioned and their effects on
the habitats around them. Eventually, this led to the study of how
animals interact with plants, other animals, and shaped the
ecosystems in which they lived. Today, modern ecologists build on
the data collected by their predecessors and continue to pass on
information about the ecosystems around the world. The information
they gather continues to affect the future of our planet.



Human activity plays an important role in the health of
ecosystems all around the world. Pollution emitted from fossil fuels
or factories can contaminate the food supply for a species, potentially
changing an entire food web. Introducing a new species from another
part of the world into an unfamiliar environment can have
unintended and negative impacts on local lifeforms. These kinds of
organisms are called invasive species. Invasive species can be any
form of living organism that is brought by humans to a new part of
the world where they have no natural predators. The addition or
subtraction of a single species from an ecosystem can create a
domino effect on many others, whether that be from the spread of
disease or overhunting.

DISCUSSION
QUESTIONS

7- What is the significance of studying ecology in today’s world?
How does understanding ecological principles help us address global
challenges like climate change and biodiversity loss?

2- Discuss the concept of ecosystem balance. How do human
activities disrupt this balance? What are the potential consequences?

3- How can we promote ecological literacy and sustainability? What
role do individuals and communities play in environmental
conservation?

4- Explain the concept of trophic levels and energy flow in
ecosystems. How does energy transfer between different organisms,
and how do disruptions to this flow impact ecosystem health?

5- What ethical considerations should be taken into account when
conducting ecological research or implementing conservation
strategies? How can we balance human needs with environmental
protection?

L. Learn more
1. Principles of Ecology
https://biosmartnotes.com/principles-of-ecology/

2. Ecology and Its Relations to Other Sciences
https://biosmartnotes.com/relationship-of-ecology-with-other-sciences/
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OBJECTIVES OF ECOLOGY

The main objective of ecology is to understand the
interrelationship and interdependence between the biotic components
of an ecosystem. It also deals with the interaction of the biotic
components with the abiotic components of the environment. The
following are some of the important objectives of ecology:

»  The inter-relationships between organisms in an ecosystem.

» The impact of temporal changes in the biotic components of
an ecosystem.

> Behavioral changes of an organism under natural conditions.

» Structural and functional adaptations of an organism with
respect to the changes in their environment.

>  Energy flow and biological productivity in natural system.

BIOTIC AND ABIOTIC FACTORS

The main aim of ecology is to understand the distribution of biotic
and abiotic factors of living things in the environment. The biotic
and abiotic factors include the living and non-living factors and their
interaction with the environment.

Biotic components are living factors of an ecosystem. A few
examples of biotic components include bacteria, animals, birds,
fungi, plants, etc.

Abiotic components are non-living chemical and physical
factors of an ecosystem. These components could be acquired from
the atmosphere, lithosphere and hydrosphere. A few examples of
abiotic components include sunlight, soil, air, moisture minerals and
more.

Living organisms are grouped into biotic components, whereas

non-living components like sunlight, water, topography are listed
under abiotic components.

10



WRITING
ACTIVITIES

Cause and Effect: Discuss the potential effects of climate
change on both biotic and abiotic factors in a specific ecosystem.

Problem-5olution: \dentify a specific ecological problem (e.g.,
deforestation, pollution, overfishing) and propose potential solutions,
considering both biotic and abiotic factors.

Persuasive Essay: Write a persuasive essay arguing for the
importance of ecological conservation and sustainable practices. Use
examples of how human activities can impact both biotic and abiotic
factors.

HIERARCHY OF ECOLOGY

Every single living thing that exists in the natural world is a part
of ecology. The ranking of these individuals is referred to as
ecological hierarchy. In order to comprehend how organisms interact
with their environments, ecology can be studied at a variety of levels.
Beginning with the easiest level and working up to the most difficult,
these levels are in the following order:

Organism: A living being that can act or function independently
is referred to as an organism.

Population: A population is a group of creatures belonging to
the same species that coexist in the same area and communicate with
one another.

Community: All the populations of numerous species that live
in the same area and interact make up a community.

Ecosystem: An ecosystem is made up of all of the living things
(all populations) in a certain area as well as the inanimate elements
of the surrounding environment.

Biome: The terrestrial element of the biosphere is split up into
enormous regions known as biomes. Climate, flora, animal life, and
the general kind of soil are used to identify biomes.

11




Biosphere: The region on earth where life can exist and flourish
is called the biosphere. It is the area of the planet that is capable of
supporting life.

Biosphere
g (The part of the earth
© where life can exist-
2 air, land & water)
9
| =
-l" Biome
(Ecosystems with
.é‘ ~ Similar climate &
X communities)
K
g' VA Y Ecosystem
&&' hi | (Biotic + Abiotic
8 Y components)
g :}:5?! Community
© oo (Different Populations)
() |
N X Population
(") ] : (Same Species)
& Individual/Organism

By studying these levels, ecologists gain insights into the intricate
web of life and the delicate balance of ecosystems.

DISCUSSION
PROMPTS

Real-World Examples: Can you think of any real-world

examples of how changes at one level of the ecological hierarchy
have had a ripple effect on other levels?
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Human-Nature Relationship: How has the human relationship

with nature evolved over time, and how has this impacted the
ecological hierarchy?

Conservation Efforts: What are some effective conservation
strategies that address issues at different levels of the ecological

hierarchy?
1. Organisms

https://www.expii.com/t/organisms-ecology-definition-examples-10288
2. Species
https://www.expii.com/t/species-ecology-definition-examples-10445
3. Population
https://www.expii.com/t/population-ecology-definition-examples-10287
4. Community
https://www.expii.com/t/community-ecology-definition-examples-10286
5. Ecosystem
https://www.expii.com/t/ecosystem-ecology-definition-examples-10285
6. Biosphere
https://www.expii.com/t/biosphere-definition-importance-10283

BRANCHES OF ECOLOGY

The science of ecology is broadly divided into two branches:

Autecology It is concerned with the study of a single organism
or species (Species Ecology). This often places a strong emphasis on
life histories and behavior as a mechanism of environmental
adaptation.

Synecology It is the study of groupings of organisms that are
linked together as a unit (Community Ecology). This often includes
terrestrial and aquatic ecology.

For example, a study of the relationship of a white oak tree to its
environment would be autecological in nature. Likewise, a study on
the forest where the white oak grows would be synecological.

13
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https://www.expii.com/t/ecosystem-ecology-definition-examples-10285
https://www.expii.com/t/biosphere-definition-importance-10283

TYPES OF ECOLOGY

Aside from these primary divisions, ecology has been divided
into the following branches based on the level of organisation, kind
of environment or habitat, and taxonomic position. Thus the different
types of ecology are as follows:

Global Ecology

It deals with interactions among earth’s ecosystems, land,
atmosphere and oceans. It helps to understand the large-scale
interactions and their influence on the planet.

Landscape Ecology

It deals with the exchange of energy, materials, organisms and
other products of ecosystems. Landscape ecology throws light on the
role of human impacts on the landscape structures and functions.

Ecosystem Ecology

It deals with the entire ecosystem, including the study of living
and non-living components and their relationship with the
environment. This science researches how ecosystems work, their
interactions, etc.

Community Ecology

It deals with how community structure is modified by interactions
among living organisms. Ecology community is made up of two or
more populations of different species living in a particular
geographic area.

Population Ecology

It deals with factors that alter and impact the genetic composition
and the size of the population of organisms. Ecologists are interested
in fluctuations in the size of a population, the growth of a population
and any other interactions with the population.

In biology, a population can be defined as a set of individuals of
the same species living in a given place at a given time. Births and
immigration are the main factors that increase the population and
death and emigration are the main factors that decrease the
population.

Population ecology examines the population distribution and
density. Population density is the number of individuals in a given

14



volume or area. This helps in determining whether a particular
species is in endanger or its number is to be controlled and resources
to be replenished.

Organismal Ecology

Organismal ecology is the study of an individual organism’s
behaviour, morphology, physiology, etc. in response to
environmental challenges. It looks at how individual organisms
interact with biotic and abiotic components. Ecologists research how
organisms are adapted to these non-living and living components of
their surroundings.

Individual species are related to various adaptations like
physiological adaptation, morphological adaptation, and behavioural
adaptation.

Molecular Ecology

The study of ecology focuses on the production of proteins and
how these proteins affect the organisms and their environment. This
happens at the molecular level.

DNA forms the proteins that interact with each other and the
environment. These interactions give rise to some complex
organisms.

@Answer the following questions based on the text.

=

. What are the two main branches of ecology?

. What is the difference between autecology and synecology?

. Give an example of an autecological study and a synecological
study.

. What is global ecology, and what does it study?

. How does landscape ecology differ from ecosystem ecology?

. What is the main focus of community ecology?

. What factors affect population size in population ecology?

. How does organismal ecology study the relationship between
organisms and their environment?

9. What is the role of DNA in molecular ecology?

10. How do the different branches of ecology contribute to our

understanding of the natural world?

w N

o~NO O
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®Match the term with its definition.

a) The study of how a single species interacts with its
environment.
b) The study of the interactions between organisms within a
community.
1. Autecology __ ¢) The study of how populations of organisms change over time.
2. Synecology __ d) The study of the interactions between organisms and their
3. Global Ecology physical environment at the molecular level.
4. Landscape Ecology e) The study of large-scale patterns of ecosystem distribution
5. Ecosystem Ecology | and interaction.
6. Community Ecology J) The study of the interactions between organisms and their
7. Population Ecology __ Dphysical environment at the level of the individual organism.
8. Organismal Ecology g) The study of how energy, materials, and organisms are
9. Molecular Ecology __ exchanged between ecosystems.
h) The study of all the living and non-living components of a
specific area.
i) The study of groups of organisms that are linked together as
a unit.
EXAMPLES OF ECOLOGY

Following are a few examples of ecology:

Human Ecology

It focuses on the relationship between humans and the
environment. It emphasizes the impact human beings have on the
environment and gives knowledge on how we can improve ourselves
for the betterment of humans and the environment.

Plant Ecology

It investigates how plants interact with their biotic and physical
surroundings. Plants must obtain their light, water, and nutrient needs
directly from the environment because they are sessile,
photosynthetic  organisms. Their energy comes from the
unidirectional genesis of light.
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Niche Construction
It deals with the study of how organisms alter the environment for
the benefit of themselves and other living beings. For example,
termites create a 6 feet tall mound and at the same time feed and
protect their entire population.

@Are the statements True or False? Correct the false
sentences.

1. Human ecology focuses solely on the impact of humans on the
environment.

. Plant ecology studies how plants adapt to different environments.

3. Niche construction is the process of organisms modifying their
environment.

4. Termites are an example of organisms that do not engage in niche
construction.

5. Human ecology is concerned with the well-being of both humans
and the environment.

6. Plant ecology focuses on the interaction between plants and other
organisms only.

7. Niche construction can benefit both the organism and other
species.

8. Human ecology is not concerned with the impact of environmental
factors on human health.

9. Plant ecology studies the genetic makeup of plants.

10. Niche construction is a passive process.

Learn more
1. Branches of Ecology
ogy/

https://www.bioexplorer.net/divisions_of biology/ecol
2. Types of Ecology
https://www.pw.live/biology-doubts/types-of-types

N

IMPORTANCE OF ECOLOGY

Ecology, the study of interactions between organisms and their
environment, is crucial for understanding our planet’s complex
17
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systems and maintaining a sustainable future. The following reasons
explain the importance of ecology:

Resource Management: Ecology helps us understand how to
manage natural resources like water, air, and soil in a sustainable
way. This knowledge is essential for ensuring that we have enough
resources for future generations.

Biodiversity Conservation: Ecology provides insights into
the interconnectedness of species and ecosystems. This helps us
identify and protect biodiversity hotspots, which are areas with a
high concentration of unique species.

Climate Change Mitigation: Ecological research helps us
understand the impacts of climate change on ecosystems and develop
strategies to mitigate its effects. For example, studying carbon
sequestration in forests can help us find ways to reduce greenhouse
gas emissions.

Public Health: Ecology plays a role in understanding the spread
of diseases and the factors that affect human health. For example,
studying the relationship between deforestation and the emergence of
new diseases can help us prevent future outbreaks.

Economic Development: Sustainable economic development
relies on healthy ecosystems. Ecology provides information on how
to balance economic growth with environmental protection.

Eco-Friendliness: Ecology encourages harmonious living
within the species and the adoption of a lifestyle that protects the
ecology of life.

ECOLOGY AND ENVIRONMENT

Ecology and the environment are completely interrelated, as
ecology is the science that studies the interactions of organisms with
the air, water, soil and nutrients that make up their environment. This
connection is extremely important if we want to understand current
environmental challenges, such as global warming, pollution and
habitat loss.

Ecology allows us to analyze the causes of these problems and
find sustainable solutions. Without the knowledge that ecology
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provides us, it would be impossible to properly manage natural
resources or effectively mitigate the impacts of climate change.

It is important to note that humans are not exempt from this
relationship. Our survival directly depends on a healthy and balanced
environment. A degraded environment not only affects biodiversity,
but also has significant repercussions on our quality of life.

Ecology is also vital to environmental education. Ecologists work
on educational projects to raise public awareness of the need to
conserve biodiversity and manage natural resources more
sustainably. This approach encourages more responsible behavior
towards the environment. and helps people understand global
environmental issues from a local perspective.

It is essential that ecological education extends from classrooms
to public policies and conservation programs, so that the whole of
society can effectively contribute to the protection of our
environment.

DISCUSSION
QUESTIONS

7- What are the ethical implications of human activities that
negatively impact ecosystems? How can we balance human needs
with environmental conservation?

2- How can we promote ecological literacy and sustainability?
What role do individuals, communities, and governments play in
addressing environmental challenges?

3- How can we integrate ecological principles into economic
decision-making to ensure sustainable development? What are the
potential benefits and challenges of such an approach?

4- How can we balance the needs of economic growth with
environmental protection? What are some examples of successful
sustainable development initiatives, and what lessons can we learn
from them?

5- What role does education play in fostering environmental
stewardship? How can we effectively educate people of all ages
about the importance of ecology and inspire them to take action?
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WRITING
PROMPTS

7- Discuss the role of ecology in sustainable development. How
can ecological principles be integrated into economic and social
policies to ensure a sustainable future?

2- Analyze the impact of human activities on ecosystems and
explore strategies for mitigating these impacts. How can ecological
knowledge inform conservation efforts and sustainable resource
management?

3- Examine the relationship between biodiversity and ecosystem
health. Why is biodiversity important, and how does ecology
contribute to its conservation?

4- Argue for the importance of public awareness and education in
promoting environmental stewardship. How can individuals and
communities contribute to a more sustainable future?

5- Imagine a world where ecological principles are fully
integrated into society. What would this world look like, and what
challenges and opportunities would it present?

[ SPEECH

Why Ecology Matters: A Call to Action
= Persuade the audience of the urgent need to protect the

environment.
= Highlight the consequences of environmental degradation.
= Encourage the audience to take action, such as reducing their
carbon footprint, supporting sustainable businesses, and advocating
for environmental policies.
Learn more
1. Importance of Ecology

https://planningtank.com/environment/importance-of-ecology
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In general terms, an ecosystem can be defined as an ecological
unit consisting of a biotic community (an assemblage of plant,
animal, and other living organisms) together with its abiotic
environment (such as soil, precipitation, sunlight, temperature, slope
of the land, etc.). The word ecosystem is an abbreviation of the term,
“ecological system”. A river, a swamp, a meadow, and a cave are all
examples of ecosystems. Some consider the ecosystem to be the
basic unit in ecology.

Humans are part of the environment and thus impact, and are
impacted by, ecosystems. Forests provide wood for homes and an
environment for recreation; wetlands purify our water; rivers provide
fish and hydroelectric energy. Fifty percent of all jobs worldwide are
tied to agriculture, forestry, and fishing. Human impacts often have
caused dramatic changes to diverse ecosystems. Urbanization and
industrial, agriculture, recreational, and forestry activities have
impacted such things as biodiversity and numbers of organisms,
modified biogeochemical cycles, and increased pollution.
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The twentieth century exhibited humanity’s ingenuity in many
ways, including a history of intervening in major river and wetland
systems by creating dams for hydroelectric plants or navigation, or
by diverting water to open up wetlands for development. All large
rivers in the temperate zone have been altered for human use, as have
most of the world’s large river floodplain ecosystems. It has been
said that historically, if a forest, wetland, or river was not producing
jobs and wealth, it was cut, drained, mined, or dammed. Clearly, the
study of ecosystems and human impacts is important for creating a
sustainable environment for future generations.

@Are the statements True or False? Correct the false
sentences.

1. An ecosystem is a combination of living organisms and their non-
living environment.

2. Humans have no significant impact on ecosystems.

3. Forests, wetlands, and rivers are examples of ecosystems.

4. All large rivers in the world have been altered by human activities.

5. The study of ecosystems is crucial for future environmental

sustainability.

. Ecosystems are self-sufficient and do not rely on external factors.

7. Human activities have always had a positive impact on
ecosystems.

8. The term “ecosystem” is a shortened form of “ecological system”.

9. Biodiversity is not affected by human activities.

10. Hydroelectric dams have no negative impact on river ecosystems.

o

SIZE, SCALE AND BOUNDARIES

The size and scale of an ecosystem can vary widely. They may be
very large, such as a tropical rain forest, the Everglades, or the
Pantanal, or very small, such as a test tube of phytoplankton or an
aquarium tank with plants and fish. Some even define a biome as an
extensive ecosystem, although generally an ecosystem is viewed as
having a more defined abiotic environment than a biome, and a
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biome as a group of ecosystems sharing broad environmental
characteristics.

The boundary of an ecosystem is not always easy to delineate.
Different ecosystems are often separated by geographical barriers,
like deserts, mountains, or oceans, or are isolated otherwise, like
lakes or rivers. As these borders are never rigid, ecosystems tend to
blend into each other. For example, the boundary of a river may
seem clear, yet caimans crawl from the river to bask in the sun,
herons get food from the river but nest in trees, and tapirs may swim
in the water and yet live on the land. To some extent, the whole earth
can be seen as a single ecosystem, or a lake can be divided into
several ecosystems, depending on the scale used.

Ecosystems can be classified into three main scales:

» Micro: A small scale ecosystem such as a pond, puddle, tree
trunk, under a rock etc.

» Messo: A medium scale ecosystem such as a forest or a
large lake.

> Biome: A very large ecosystem or collection of ecosystems
with similar biotic and abiotic factors such as an entire Rainforest
with millions of animals and trees, with many different water bodies
running through them.

Answer the following questions based on the texts.

1. How do human activities impact the delicate balance of
ecosystems?

2. What are some of the long-term consequences of human
intervention in natural ecosystems?

3. How can we balance human needs with the preservation of
ecosystems?

4. What role does technology play in both damaging and preserving
ecosystems?

5. How can education and awareness campaigns contribute to
sustainable ecosystem management?

6. What ethical responsibilities do we have towards future
generations regarding ecosystem health?
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7. How can international cooperation address global environmental
challenges like climate change and biodiversity loss?

8. What are the specific challenges faced by unique ecosystems like
rainforests, coral reefs, and polar regions?

9. How can we promote sustainable practices in industries like
agriculture, forestry, and fisheries?

10. What are the potential benefits of restoring degraded ecosystems?

TYPES OF ECOSYSTEM

In ecology, ecosystems are classified into different types based on
the region or on the basis of the environment like land or water. It
can also be grouped based on the amount of energy the Ecosystem
consumes.

Classification in basic ecosystem are:

1. Terrestrial Ecosystem
2. Aquatic Ecosystem

All other types will fall on either of these ecosystems and hence

can be subcategorized into different types.

Types of Ecosystem
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TERRESTRIAL ECOSYSTEM

These ecosystems can only be found on land. Different landforms
will have different ecosystems based on the climate, temperature,
types of organisms residing, the food chain, energy flow, and other
factors. This Ecosystem has a relative scarcity of water percentage
than the aquatic Ecosystem, and also there is better availability of
sunlight as the major source of energy.

Types of terrestrial ecosystems are:

Forest Ecosystem: These ecosystems are a densely packed
environment of various flora and fauna. It has the highest number of
organisms living per square km. It is important to conserve this
ecosystem as many rare species of the earth are found here. Most of
the oxygen in the world is supplied by the forests.

Desert Ecosystem: Deserts are defined as ecosystems that
receive rainfall of less than 25cm indicating extreme climate. Even in
harsh temperatures, there are organisms that have resistance towards
high temperatures and plants that require very little water to survive,
having modified their leaves and stem to conserve water. Camels,
rattlesnakes, and cacti are a few examples.

Mountain Ecosystem: Mountains are regions of high altitude
above sea level with scattered vegetation. It also has an extreme
climate, and animals of these regions have developed thick fur on the
skin to survive the cold climate.

Grassland Ecosystem: It mainly includes shrubs, herbs, and
few trees which are not as dense as the forests. These basically
include grazing animals, insectivores, herbivores. The temperatures
are not too extreme in these ecosystems. There are two main forms:
The savannas and prairies. The savannas are the tropical grasslands.
It dries seasonally with many predators and grazers. The prairies are
temperate grassland, which lack large shrubs and trees.

AQUATIC ECOSYSTEM

The aquatic ecosystem consists mainly of animals and organisms
that stay in the water bodies, such as lakes, oceans and seas.
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Amphibians, fish, sea creatures all come under this ecosystem. Since
water is in abundance, organisms survive using the oxygen dissolved
in water. This ecosystem is much larger than the terrestrial
ecosystem as it acquires a greater part of the earth.

The two types of aquatic ecosystems are:

Marine Ecosystem: It includes all the oceans and seas and
constitutes about 71% of the earth’s surface. About 97% of the water
on earth falls under this category. Sharks, whales, dolphins, seals,
walrus, and many more come under this ecosystem.

Freshwater Ecosystem: It includes all the rivers, lakes,
ponds, and water bodies that are not salted. This accounts for 0.8%
of earth’s water and 0.009% of total water present on earth. There are
three types of this ecosystem lotic system where the water is fast-
moving, e.g., rivers. The lentic system where the water remains
stagnant, e.g., ponds and lakes. The wetlands where the soil remains
saturated for most of the time period.

@Match the term with its definition.

a) An ecosystem characterized by extreme climates and scarce
1. Aquatic Ecosystem water.
2. Freshwater Ecosystem __ b) An ecosystem primarily found on land.
3. Forest Ecosystem ___ ¢) An ecosystem dominated by trees and a diverse range of life.
4. Desert Ecosystem __ d) An ecosystem primarily found in water bodies.
5. Marine Ecosystem __ e) An ecosystem characterized by high altitudes and cold
6. Grassland Ecosystem climates.
7. Terrestrial Ecosystem __ J) An ecosystem characterized by open land with herbaceous
8. Mountain Ecosystem plants.

&) An ecosystem consisting of oceans and seas.

h) An ecosystem consisting of rivers, lakes, and ponds.

®Complete the text with the correct words in the box.

« abundant « adapted « characterized « crucial « diverse « ecosystems

» environments « essential « habitats « Support « unigue o Various e
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Types of Ecosystems
Ecosystems are 1) and can be categorized based on their
location and characteristics+ Terrestrial 2) , found on land,

include forests, deserts, mountains, and grasslands: Forests, with

their dense vegetation and 3) life, are 4) for oxygen
production and biodiversity- Deserts, 5) by arid conditions,
6) specialized organisms 7) to extreme environments:

Mountain ecosystems, with their varying altitudes and climates,
host 8)______ flora and fauna- Grasslands, dominated by grasses
and herbs, provide 9)______ for grazing animals-

Aquatic ecosystems, found in water bodies, encompass marine
and freshwater environments: Marine ecosystems, such as oceans
and seas, cover a significant portion of the Earth’s surface and
are home to a vast array of marine life: Freshwater ecosystems,
including rivers, lakes, and ponds, are 10) __ for 1)
human activities and 12)______ diverse aquatic organisms:

Understanding these different types of ecosystems is crucial for
appreciating the intricate balance of nature and for developing

effective conservation strategies:

STRUCTURE OF ECOSYSTEM

The structure of an ecosystem is made of two main components:

biotic and abiotic components. The biotic component interacts with
the abiotic components to maintain the flow of energy. The energy is

distributed in the environment.
The ecosystem includes 2 main components for a working

ecosystem:

1. Biotic Component
2. Abiotic Component
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Structure of Ecosystem

BIOTIC COMPONENTS OF ECOSYSTEM

Biotic means are related to living. It contains all living
components such as animal, plants, and the microorganisms like
fungi, etc. As they use energy for their survival so on the basis of
energy requirements they are divided into three parts:
1. Producers: All autotrophs like plants, phytoplankton, etc.
that can produce their food using sources like sun, water, carbon
dioxide, or any other chemical elements belong to this category.
2. Consumers: All heterotrophs, primarily animals, that are
dependent on the producers or other organisms are called consumers.
These consumers are subdivided into the following groups:
= Primary Consumers: All herbivores that directly depend on plants,
such as cows, goats, rabbits, and sheep, are considered primary
consumers.

= Secondary Consumers: All that depend on primary consumers for
food are considered secondary consumers. The secondary
consumer can be omnivores or carnivores.
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= Tertiary Consumers: All animals that depend on secondary-level
organisms for their food are known as tertiary consumers.

= Quaternary Consumer: Those animals that depend on the tertiary
level organism for their food and are known as the quaternary
consumer. This level is present in some food chains only.

3. Decomposers: All microorganisms, such as bacteria and
fungi, that depend on decaying and dead matter for food fall under
this category. It contributes to environmental cleanup and ecosystem
nutrient recycling. These nutrients support plant development and
subsequently ecosystem maintenance.

DISCUSSION
QUESTIONS

7- How does the interdependence of producers, consumers, and
decomposers contribute to the overall health and stability of an
ecosystem?

2- What are the potential consequences of disrupting the balance
of energy flow within a food chain or food web?

3- How can human activities, such as deforestation or pollution,
impact the biotic components of an ecosystem and lead to ecological
imbalances?

4- Can you think of any specific examples of keystone species,
and how their presence or absence can significantly affect the
structure and function of an ecosystem?

5- In what ways can we promote sustainable practices to protect
biodiversity and ensure the long-term health of ecosystems?

ABIOTIC COMPONENTS OF ECOSYSTEM

Abiotic components of ecosystem is the non-living or physical
components like air, weather, water, temperature, humidity, altitude,
the pH level of soil, type of soil, etc. which affect living beings in
terms of growth, development, maintenance, and reproduction. These
are also known as ecological factors. These factors affect the life of
species in all forms of environmental conditions such as in water or
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on land. Abiotic components change from one ecosystem to another.
There are three types of abiotic components:

1. Edaphic Factors

Edaphic means floor or ground surface. This factor basically
includes soil and substratum. The texture of the soil, its nutrient
composition, and its density tell about the type of species or trees
that will grow there.

2. Topographic Factors

This includes surface exposure altitude, slope, etc. Human
activities lead to modification in these components. They have an
impact on various biotic and abiotic factors. Such as farming,
mining, and forest cutting.

3. Climate Factors

These factors are based on the atmosphere and include light,
temperature, humidity, and wind. The speed of the wind and its
direction influence the humidity of an area. Similarly, the
temperature of the lives of many species for example. Some species
require a particular temperature to survive.

DISCUSSION
QUESTIONS

7- How do abiotic factors such as temperature and precipitation
influence the distribution and abundance of different species in an
ecosystem?

2. What are some examples of how human activities, like
urbanization and climate change, can alter abiotic factors and impact
ecosystem health?

3- How do abiotic factors interact with biotic factors to shape the
overall structure and function of an ecosystem?

4- Can you discuss the concept of ecological niche and how
abiotic factors contribute to the specific niches of different species?

5- What are some strategies for mitigating the negative impacts of
human activities on abiotic factors and preserving ecosystem
integrity?
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[ PRESENTATIONS

Ecosystem Services: Benefits for Humans

= Explore the various ways ecosystems provide essential services to
humans, such as clean water, air, and food.

= Discuss the economic value of these services and the consequences
of ecosystem degradation.

= Highlight case studies of successful ecosystem restoration projects.

Biodiversity and Ecosystem Health

= Explain the importance of biodiversity in maintaining healthy
ecosystems.

= Discuss the threats to biodiversity, including habitat loss, pollution,
and climate change.

= Present strategies for conserving biodiversity and protecting
ecosystems.

Human Impact on Ecosystems

= Analyze the various ways human activities, such as deforestation,
agriculture, and urbanization, affect ecosystems.

= Explore the concept of ecological footprint and its implications for
sustainability.

= Discuss the role of sustainable development in mitigating human
impact on ecosystems.

Ecosystem Succession: From Pioneer to Climax

= Describe the process of ecological succession, from the
colonization of a barren environment to the development of a
mature ecosystem.

= Explain the factors that influence the rate and direction of
succession.

= Discuss the importance of understanding succession for ecosystem
management and restoration.

Comparing Different Ecosystem Types

= Compare and contrast various types of ecosystems, such as forests,
grasslands, deserts, and aquatic ecosystems.
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= Analyze the unique characteristics, challenges, and conservation
needs of each ecosystem type.

= Discuss the interconnectedness of different ecosystems and the
importance of a global perspective on ecosystem conservation.

1. What Is an Ecosystem?
https://www.sugiproject.com/blog/what-is-an-ecosystem

2. What Is an Ecosystem?
https://youtu.be/ XXCNEk2wV(q8?si=DIX0O6ESEC5x9cVCn

3. What Is Ecosystem Health?
https://www.seadocsociety.org/what-is-ecosystem-health

4. Impact of Ecosystem Destruction
https://www.theworldcounts.com/stories/impact-of-ecosystem-destruction

5. Beavers - the Awesome Engineers of the Ecosystem
https://youtu.be/EgW9_2g1loA?si=jgcpYuyxV1rHOB6X

PROCESSES OF ECOSYSTEM

There are basically four
ecosystem processes in nature:

1. Water Cycle

2. Nutrient Cycle

3. Energy Flow

4. Community Dynamics

WATER CYCLE

In the water cycle, the water on, in and above the earth, between
the atmosphere, water and the ground is considered. It affects the
soil, plants and animals. If the water cycle is intact, ideally the soil
can absorb all the water from the precipitation when it rains. To do
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this, the soil should be loose and covered with plants or mulch. The
water from the ground then either gets into the groundwater or it is
absorbed by plants and evaporates again through their leaves. If, on
the other hand, the water cycle is not intact, very little water is
absorbed by the soil when it rains. The water drains above ground or
evaporates before the plants can absorb it.

NUTRIENT CYCLE

The nutrient cycle is the circulation of all elements, molecules
and minerals. It is very closely connected to the soil organisms. For
example, a nutrient element in the soil is taken up by a root and
incorporated into organic compounds in the associated plant. After
the plant dies, the element gets back into the soil through degradation
by animals and microorganisms. The nutrient cycle can only function
properly through constant eating and being eaten. An element then
returns to its starting point via successive intermediate stations. The
faster the nutrient cycle, the more productive the land is. As long as
no substances are permanently removed from the cycle, it remains
closed and the system is stable.

ENERGY FLOW

The basic processes in an ecosystem are photosynthesis and
rotting. The energy flow looks at the movement of solar energy
through all living organisms or even those that have once lived. It
can be influenced by several factors: the number of plants per area,
the size of the leaves and the time. The flow of energy is not a cycle.
The energy comes from the sun and flows through the entire system,
but does not return to the sun. Energy is lost as heat from one stage
to the next. The flow of energy can be increased by covering the
ground, always having enough plant mass for photosynthesis and by
having different plants with leaves of different widths for the best
use of the sun.
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COMMUNITY DYNAMICS

Ecosystems, plant and animal communities are constantly
changing. The community dynamics describe this never-ending
process of changing biological communities. If you consciously or
unconsciously change one of the ecosystem processes, this affects all
the others.

Community dynamics also mean: The cycle of growth and decay
must be kept going in the ecosystem. So individuals of all stages of
development should be present in the ecosystem. If, on the other
hand, an ecosystem consists only of older plants, animals or trees, for
example, this is a sign of a non-sustainable system, as no younger
generation can follow the older.

HEALTH OF ECOSYSTEM

The four ecosystem processes are a central component of the
holistic planned grazinh, because the holistic approach is based on a
functioning ecosystem. The most important indicator for the general
health of the ecosystem and the functioning of the four processes is
the soil cover: The system is healthy when the soil is predominantly
covered, the cover consists of a mix of healthy and decaying plants
and a large biodiversity. If, on the other hand, the soil is bare and
only a few types of plants grow on it, the environment can be
assumed to be rather unhealthy. In the holistic planned grazing, the
focus is therefore on covering the soil to an extent that is appropriate
for the local ecological context. In general, the more species-rich an
ecosystem, the better, because species-rich communities are stable.

DISCUSSION
PROMPTS

Water Cycle and Land Management
= How can grazing practices be adapted to promote healthy water
cycles in grazing areas?
= What are the potential consequences of soil compaction on water
absorption and plant growth?
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= Discuss the role of vegetation and mulch in maintaining a healthy
water cycle in a grazing area.

Nutrient Cycle and Sustainability

= How does the concept of "eating and being eaten" relate to the
health and productivity of a grazing land?

= Explain why a closed nutrient cycle is important for the long-term
sustainability of an ecosystem.

= Discuss potential factors that can disrupt the nutrient cycle in a
grazing area and suggest strategies to mitigate them.

Energy Flow and Grazing Management

= How can grazing management practices influence the flow of
energy through a grazing ecosystem?

= Explain why energy flow is not a cycle but a one-way process.
How does this relate to the overall health of the ecosystem?

= Discuss the importance of plant diversity and leaf structure in
maximizing energy capture within a grazing area.

Community Dynamics and Resilience

= Why is it important for an ecosystem to have individuals of all
developmental stages present?

= How can grazing practices be designed to promote a diverse and
resilient plant and animal community?

= Discuss the concept of successional change in ecosystems and its
connection to community dynamics.

Ecosystem Health and Holistic Grazing

= Based on the text, what are some key indicators of a healthy
grazing ecosystem?

= Explain why a high degree of biodiversity is generally associated
with a healthy ecosystem.

= How can the principles of the four ecosystem processes be applied
in a holistic gr%’zing management plan?

[ INFOGRAPHICS

Water Cycle Infographic
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Create an infographic that visually depicts the water cycle.
Include labeled diagrams of evaporation, condensation, precipitation,
and runoff.
= Quantify the amount of water that moves between different stages.
= Highlight human impacts on the water cycle (e.g., pollution, dam

construction).
= Show the connection between the water cycle and climate change.

Nutrient Cycle Infographic

Design an infographic that illustrates how nutrients move through
an ecosystem.
= Include diagrams of nutrient uptake by plants, decomposition, and
nutrient cycling.
= Explain the role of microorganisms in nutrient cycling.
= Highlight the importance of nutrient cycling for plant growth and
ecosystem health.

Energy Flow Infographic

Create a visually appealing infographic that demonstrates the
flow of energy through an ecosystem.
= Use a food chain or food web to show energy transfer.
= Quantify energy loss at each trophic level.
= Explain the concept of ecological pyramids.

Community Dynamics Infographic

Design an infographic that visualizes the concept of community
dynamics.
= Show how communities change over time through succession.
= |llustrate the impact of disturbances on community structure.
= Explain the concept of keystone species and their role in
maintaining community stability.
Holistic Grazing and Ecosystem Processes

Create an infographic that compares a healthy grazing ecosystem
with an unhealthy one, focusing on the four ecosystem processes.
= Include images of different grazing management practices and their
impacts on ecosystem health.
= Highlight the benefits of holistic grazing for soil health, water
quality, and biodiversity.
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EXAMPLES OF ECOSYSTEMS

An ecosystem is a complex network of interactions between
living organisms and their physical environment. These interactions
involve the flow of energy and the cycling of nutrients. Ecosystem
types vary widely, from lush rainforests to arid deserts and even the
tiny world of a pond.

Examples of ecosystems:

v" Deciduous forest ecosystem
v" Savannah ecosystem

v' Coral reef ecosystem

v" Hot spring ecosystem

v’ Micro-ecosystems

DECIDUOUS FOREST ECOSYSTEM

A deciduous forest is dominated by trees that shed leaves
seasonally and then regrow their leaves at the start of the new
growing season. They shed leaves as an adaptive mechanism against
the cold season in temperate regions or the dry seasons of the
subtropical and tropical regions. The dominant trees in mid-latitude
are oaks, beeches, birches, chestnuts, aspens, elms, maples, and
basswoods. In the Southern Hemisphere, the dominant tree is the
genus Nothofagus (southern beeches). The animals commonly found
are snakes, frogs, salamanders, turtles, snails, slugs, insects, spiders,
birds (such as warblers, owls, woodpeckers, hawks, etc.), and
mammals (such as mice, moles, chipmunks, rabbits, weasels, foxes,
and deer).

DISCUS5ION
QUESTIONS

7- How does the seasonal change in leaf color contribute to the
overall health of a deciduous forest ecosystem?

2- What are the potential impacts of deforestation on the
biodiversity and ecological balance of a deciduous forest ecosystem?
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WRITING
ACTIVITIES

7- Research and write an essay on the impact of climate change on
deciduous forests. Discuss the specific effects, such as earlier leaf
fall, delayed bud break, and altered migration patterns of birds.

2- Write a letter to a local government official advocating for the

protection of a nearby deciduous forest. Highlight the importance of
the forest for biodiversity, water quality, and climate regulation.

[ c—

SAVANNAH ECOSYSTEM

Savannahs are a mix of woodland and grassland ecosystems. The
widely spaced, scattered canopy trees allow light to penetrate and
reach the ground. Because of that, shrub and herbaceous layers
dominated by grasses can grow abundantly as well. Thus, the
animals commonly found here are the grazers, such as sheep, cattle,
and goats. This type of ecosystem often serves as a transition zone
between forest and desert or grassland.

DISCUS5I0N
QUESTIONS

i

7- How do grazing animals and fire shape the structure and
composition of a savannah ecosystem?

2- What are the ecological implications of converting savannahs
into agricultural land, and how can these impacts be mitigated?

WRITING
ACTIVITIES

7- Research the impact of human activities, such as agriculture
and overgrazing, on savannah ecosystems. Discuss the potential
consequences and propose solutions to mitigate these impacts.

2- Write a short story about a young animal growing up in a
savannah ecosystem. The story could explore themes of survival,
adaptation, and the importance of community.

38



CORAL REEF ECOSYSTEM

The coral reef is an ecosystem created by reef-building corals.
The reefs are colonies of coral polyps, such as stony corals that live
together in clusters. They are one of the most diverse ecosystems on
earth. As such, they are referred to as the rainforests of the sea. Most
of them are found at shallow depths in tropical waters. Some of the
species that inhabit the reefs are mollusks, worms, crustaceans,
echinoderms, sponges, tunicates, and fish.

DISCUSSION
QUESTIONS

7- How does coral bleaching affect the biodiversity and ecological
function of coral reef ecosystems?
2- What are the potential consequences of ocean acidification on

coral reef ecosystems, and what can be done to mitigate these
effects?

WRITING
ACTIVITIES

7- Write a persuasive essay arguing for the protection of coral
reefs. Discuss the importance of coral reefs for marine biodiversity,
coastal protection, and tourism.

2- Research and write an essay on the impact of ocean

acidification on coral reefs. Explain the process of coral bleaching
and its consequences for marine ecosystems.

HOT SPRING ECOSYSTEM

A hot spring is a spring with water temperatures that are higher
relative to its surroundings. The water that is coming out of the
spring is heated geothermally, i.e. via the heat from the earth’s
mantle. Because of the high temperature, it is one of the ecosystems
that contain very few types of organisms. Thermophiles are
organisms that can thrive at temperatures ranging from 45 to 80°C
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(113 and 176 °F). Some of these organisms are thermophilic amoeba
(such as Naegleria fowleri and Acanthamoeba), thermophilic bacteria
(e.g. Legionella), and various archaea.

DISCUS5I0N
QUESTIONS

7- How have organisms in hot spring ecosystems adapted to
survive in extreme conditions?

2- What is the significance of studying extremophiles in hot
spring ecosystems for understanding the origins of life on Earth?

WRITING
ACTIVITIES

7- Research and write a report on the unique organisms that

inhabit hot spring ecosystems. Discuss their adaptations to extreme
temperatures and their potential applications in biotechnology.
2- Write a science fiction short story set in a world where

intelligent beings evolve in hot spring ecosystems. Explore the
challenges and opportunities they face in their extreme environment.

MICRO-ECOSYSTEMS

Ecosystems confined to tiny spaces and yet defined by specific
environmental factors are called micro-ecosystems. Let’s take a look
at a tree ecosystem. A tree creates a small ecosystem where various
kinds of organisms live. For example, a tree may harbor lichens and
other epiphytes (arboreal plants), invertebrates (such as insects),
amphibians, and other animals. The epiphytes, themselves, provide a
habitat for other organisms, such as fungi, bacteria, and
myxomycetes.

DISCUSSION
QUESTIONS

7- How do micro-ecosystems contribute to the overall health and
functioning of larger ecosystems?
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2- What are the potential impacts of human activities, such as
pollution or habitat destruction, on micro-ecosystems?

WRITING
ACTIVITIES

7- Observe a micro-ecosystem, such as a pond or a rotting log,

and record your observations over time. Document changes in the
ecosystem, including the appearance of new organisms and the
decomposition of organic matter.

2- Write a short story from the perspective of a tiny organism
living in a micro-ecosystem. Describe the challenges and
opportunities of life in such a small world.

ECOSYSTEMS PLAY AN IMPORTANT ROLE

An ecosystem is a community of different types of living
organisms and the physical environment in which they live in close
proximity. Throughout an ecosystem, the living species interact with
one another, as well as with their physical environment, creating a
complex web of interconnected relationships. Air, water, and soil are
all components of the physical environment, as is light and heat
emitted by the sun, which all contribute to the survival of life.

An ecosystem can be as little as a drop of water or as huge as a
rainforest, depending on its size and complexity. The types of species
that reside in an ecosystem, as well as the ways in which they
interact with one another and with their physical surroundings,
determine the type of ecosystem that exists.

A major function of ecosystems is to provide a safe haven for
living species while also recycling the elements that these organisms
require in order to survive. Ecosystems also provide a wide range of
other critical functions, such as filtering water, controlling climate,
and supplying food for humans and animals.

DISCUSSION
PROMPTS
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Ecosystem Services

= What are some specific examples of ecosystem services that benefit
humans?

= How can we quantify the value of these services?

= What are the potential consequences of ecosystem degradation on
human well-being?

Human Impact on Ecosystems

=What are the major human activities that negatively impact
ecosystems?

= How can sustainable practices help to minimize human impact on
ecosystems?

= What role can individuals play in protecting ecosystems?

Ecosystem Restoration

= What strategies can be used to restore damaged ecosystems?

= How can we measure the success of ecosystem restoration efforts?

»What are the challenges and opportunities in ecosystem
restoration?

Future of Ecosystems

=What are the long-term implications of climate change on
ecosystems?

= How can we adapt to a changing climate and protect ecosystems?

= What role can technology play in addressing environmental
challenges?

BIODIVERSITY

Ecosystems are responsible for the cycling of nutrients and for
allowing the flow of energy, such as from the sun to the biotic
components. The various biological, physical, and chemical systems
work together in maintaining the stability of these systems on earth.
Biodiversity is essential for an ecosystem to function. Biodiversity
refers to the biotic components.

The term biodiversity was coined in 1985. It is important in
natural as well as artificial ecosystems. It deals with nature’s variety,
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the biosphere. It refers to variabilities among plants, animals and
microorganism species.

Biodiversity includes the number of different organisms and their
relative frequencies in an ecosystem. It also reflects the organization
of organisms at different levels.

Biodiversity holds ecological and economic significance. It
provides us with nourishment, housing, fuel, clothing and several
other resources. It also extracts monetary benefits through tourism.
Therefore, it is very important to have a good knowledge of
biodiversity for a sustainable livelihood.

Biodiversity is vital to humans for several reasons, including:

Ecosystem Stability and Resilience: Biodiverse
ecosystems tend to be more stable and resilient in the face of
environmental changes. The presence of a variety of species means
that if one species is affected by a disease or environmental
disturbance, others may continue to fulfill vital ecological functions,
such as nutrient cycling or pollination.

Human Health: Biodiversity plays a role in human health by
providing diverse and nutritious diets, as well as contributing to the
development of medicines and treatments. Many of our essential
drugs, including antibiotics and pain relievers, are derived from
natural compounds.

Ecosystem Services: Biodiversity provides essential
ecosystem services, such as water purification, air quality regulation,
and climate regulation. These services are fundamental for human
well-being and the functioning of the planet.

Resilience to Climate Change: Biodiversity can enhance
ecosystem resilience in the face of climate change. Diverse
ecosystems are better at sequestering carbon, which can help mitigate
the effects of climate change.

Cultural and Recreational Value: Biodiversity enriches
cultures and provides recreational opportunities. People find
enjoyment and inspiration in activities such as birdwatching, hiking,
and ecotourism, which rely on the presence of diverse and unique
species.
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Genetic Resources: Biodiversity contains a vast pool of
genetic resources that can be crucial for disease resistance and
adapting to changing environmental conditions. Genetic diversity
within species allows them to evolve and adapt to new challenges.

Economic Benefits: Biodiversity contributes significantly to
economies worldwide. Many industries rely on diverse biological
resources for their products and services. Biodiversity supports
livelihoods and generates income for millions of people.

@Are the statements True or False? Correct the false
sentences.

. Biodiversity refers only to the variety of plant and animal species.
. Biodiversity is essential for the stability of ecosystems.

. Human activities have no significant impact on biodiversity.

. Biodiversity is important for human health and well-being.

. All ecosystems have the same level of biodiversity.

. Biodiversity is only important for aesthetic reasons.

. Genetic diversity is a component of biodiversity.

. Climate change poses a threat to biodiversity.

. Biodiversity is evenly distributed across the planet.

10. Protecting biodiversity is essential for a sustainable future.

OO ~No ok, wWN P

®Answer the following questions based on the text.

1. What are the main threats to biodiversity, and how can we address
them?

2. How can we balance human needs with the conservation of
biodiversity?

3. What is the economic value of biodiversity, and how can it be
measured?

4. How can we promote public awareness and understanding of
biodiversity?

5. What role does education play in conserving biodiversity?

6. How can we integrate biodiversity conservation into sustainable
development?
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7. What are the ethical implications of human activities that impact
biodiversity?

8. How can international cooperation help protect global
biodiversity?

9. What are the potential consequences of biodiversity loss for future
generations?

10. How can we ensure that future generations can benefit from the

richness of biodiversity?
Learn more
1. Where Is Biodiversity?
https://www.greenfacts.org/en/biodiversity/I-3/1-define-
biodiversity.htm#0p0

2. Importance of Biodiversity
https://education.nationalgeographic.org/resource/biodiversity/

3. Environmental Benefits
https://www.cmnh.org/in-the-news/science-news-science-blog/february-

2020/what-is-the-value-of-biodiversity

TYPES OF BIODIVERSITY

Depending on the level to which it refers, different types of
biodiversity can be identified. There are three main types:

Genetic Diversity

It refers to the variations among the genetic resources of the
organisms. Every individual of a particular species differs from each
other in their genetic constitution. That is why every human looks
different from each other. Similarly, there are different varieties in
the same species of rice, wheat, maize, barley, etc.
Species Diversity

Species diversity refers to the variety of different types of species
found in a particular area. It is the biodiversity at the most basic
level. It includes all the species ranging from plants to different
microorganisms.

No two individuals of the same species are exactly similar. For
example, humans show a lot of diversity among themselves.
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Ecological Diversity

An ecosystem is a collection of living and non-living organisms
and their interaction with each other. Ecological biodiversity refers to
the variations in the plant and animal species living together and
connected by food chains and food webs.

It is the diversity observed among the different ecosystems in a
region. Diversity in different ecosystems like deserts, rainforests,
mangroves, etc., include ecological diversity.

These different types of biodiversity are closely interconnected
and affect each other. The loss or deterioration of one type of
biodiversity can have negative effects on other types and the overall
health of ecosystems.

WRITING
PROMPTS

7- Explain the importance of genetic diversity in agriculture and
how it can contribute to food security.

2- Argue for the preservation of endangered species and their
genetic diversity.

3- Describe a specific ecosystem, such as a rainforest or a coral
reef, highlighting its species diversity.

4- Investigate the impact of habitat loss on species diversity in a
particular region.

5- Explain the concept of ecological niches and how they
contribute to biodiversity.

6- Compare and contrast two different ecosystems, focusing on
their ecological diversity and the factors that shape them.

7- Argue for the importance of protecting ecosystems and their

biodiversity, emphasizing the benefits for both humans and the
planet.
&- Explain the importance of ecological diversity for ecosystem

stability and resilience.
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9- Write a persuasive essay arguing for the protection of
ecosystems, such as wetlands and forests.

70- Explore the consequences of losing genetic diversity on
species diversity and ecological diversity.

77- Investigate a specific case study of how the loss of one type of
biodiversity has affected another.

72- Reflect on your own experiences in nature and how they have
shaped your understanding of biodiversity.

73- Write an opinion piece on the ethical implications of human
activities that impact biodiversity.

74- Research a specific biodiversity hotspot and write a report on
its unique features and conservation challenges.

FACTORS THAT ENDANGER BIODIVERSITY

Biodiversity is threatened by many factors:

Invasive Species

Alien or exotic species that are unintentionally or purposefully
introduced by humans are considered invasive species. These species
establish themselves in their new habitat and proliferate unchecked,
endangering regional biodiversity. After habitat loss, invasive
species are considered the second biggest threat to biodiversity.

Pollution

Pollution seriously threatens biodiversity, which is one of the
most difficult challenges to solve, because pollutants are not
restricted by national borders. For instance, fertilisers and pesticides
from agricultural runoff may contaminate groundwater and rivers
before entering the ocean. Pollutants in the atmosphere travel with
the prevailing air currents and are deposited far from where they
originated.

Over-Exploitation for Commercialisation

Overusing resources can cause more environmental harm
compared to the benefit provided by such resources. Shrimp farming,
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for instance, degrades coastal fisheries, destroys wetlands, and
pollutes coastal waters in countries like India, Thailand, Ecuador,
and Indonesia. According to scientific research, shrimp farming has a
greater negative impact on the environment than on its ability to
export shrimp.

Habitat Loss and Fragmentation

Habitat loss and fragmentation refer to the destruction,
degradation, and fragmentation of natural habitats where plants and
animals live due to human activities like deforestation, fire, overuse,
and urbanisation. Habitat loss is the principal cause for 85% of all
species being listed as vulnerable or endangered.

Rising Climates

By 2030, according to many climatologists, global temperatures
could rise by roughly 2°C, causing sea levels to rise by 30 to 50 cm,
resulting in the destruction of ecosystems and biodiversity.

Species Extinction

Species extinction happens naturally. According to the geological
record, numerous plant and animal species have vanished over the
ages due to their inability to adapt to changing environmental
conditions. However, according to recent research, the rate of species
extinction is currently between a hundred and a thousand times
higher than it should be.

lllegal Wildlife Trade

lllegal wildlife trade refers to the illegal capture, trade,
harvesting, and transportation of wild flora and animals to be used
for the pet trade, food, or medicine, or for horticultural or therapeutic
benefits.

Population Growth and Over-Consumption

At the turn of the 20th century, there were only a billion people.
Today, there are more than eight billion. This population growth
results in a quick increase in the exploitation of natural resources,
including food, minerals, and water, which is currently
unsustainable. Overconsumption is one of the more significant
problems of unsustainable use. 25% of the world's population uses
roughly 75% of its natural resources.
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@Answer the following questions based on the text.

1. What is the most significant threat to biodiversity today, and why?

2. How does climate change interact with other threats to
biodiversity, such as habitat loss and invasive species?

3. What are some examples of specific species that have been driven
to extinction or are at risk due to human activities?

4. How can individual citizens contribute to protecting biodiversity?

5. What are the potential long-term consequences of biodiversity loss
for human society?

®Complete the text with the correct words in the box.

o biodiversity e climate e crucial « emissions s exacerbate e fragmentation e

e« greenhouse » habitat e invasive » numerous s overexploitation e pollution e

Biodiversity, the variety of life on Earth, is facing 1)

threats: 2) species, introduced by humans, can outcompete

native species and disrupt ecosystems- 3) ___, from various
sources, contaminates air, water, and soil, harming wildlife:
4)______ of resources, such as overfishing and deforestation,
depletes natural 5)_ -

6)___ loss and 7)______, caused by human activities like
urbanization and agriculture, further reduce the available space

for wildlife: 8) change, driven by 9) gas 10) , s

altering ecosystems and causing species extinction- The illegal
wildlife trade, fueled by demand for exotic pets and traditional

medicine, threatens 11) species*

Rapid population growth and overconsumption 12) _____ these
issues, as increasing human populations put greater pressure on
natural resources- To safequard biodiversity, it's crucial to address
these threats through conservation efforts, sustainable practices,

and international cooperation-
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Learn more
1. Decreasing Biodiversity
https://education.nationalgeographic.org/resource/biodiversity/
2. How You Can Help
https://www.cmnh.org/in-the-news/science-news-science-blog/february-
2020/what-is-the-value-of-biodiversity

BIODIVERSITY CONSERVATION AND
MANAGEMENT

Biodiversity conservation is the protection, preservation, and
management of natural ecosystems and species diversity. There are
several strategies that can be employed for biodiversity conservation;
these include:

Protected areas: These areas are an important tool for
biodiversity conservation. National parks, wildlife sanctuaries, and
other protected areas, are established to conserve and protect
biodiversity. They provide a safe haven for many species, allowing
them to thrive and reproduce without human interference.

Habitat restoration: This is another important strategy for
biodiversity conservation. It involves the restoration of degraded or
destroyed habitats, such as wetlands, forests, and grasslands, to
improve the quality and quantity of habitats. This can be done
through various methods, including reforestation, the removal of
invasive species, and the restoration of degraded soils.

Sustainable use: This approach allows for the use of
biodiversity resources in a sustainable manner. For example,
sustainable forestry practices can be implemented to ensure forests
are managed in a way that maintains biodiversity and ecosystem
health. Similarly, sustainable fishing practices can help maintain
healthy fish populations and protect marine biodiversity.

Environmental impact adaptation: This is also an essential
strategy for biodiversity conservation. As changing environmental
conditions continue to impact natural ecosystems, it is essential to
take action to adapt to these impacts. This can include creating
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corridors to allow species to migrate, restoring degraded habitats,
and implementing other measures to help species cope with changing
environmental conditions.

Furthermore there are two types approaches to biodiversity
conservation:

In situ conservation involves the preservation of biodiversity
in its natural habitat. This can be done by creating protected areas,
sustainable use of resources, and habitat restoration.

Ex situ conservation involves the preservation of biodiversity
outside of its natural habitat. This can be done by establishing seed
banks, gene banks, and captive breeding programmes. Both in situ
and ex situ conservation are important tools for maintaining
biodiversity and ensuring the long-term survival of many species.

[ SPEECH

The Importance of Biodiversity: A Global Perspective

= Define biodiversity and explain why it is essential for the planet.

= Discuss the threats to biodiversity, such as habitat loss, climate
change, and pollution.

= Highlight the benefits of biodiversity, including ecosystem
services, economic value, and cultural significance.

= Call to action: Encourage the audience to take steps to protect
biodiversity, such as reducing their carbon footprint, supporting
conservation organizations, and making informed consumer
choices.

The Role of Protected Areas in Biodiversity Conservation

= Explain the concept of protected areas and their importance in
safeguarding biodiversity.

= Discuss the challenges faced by protected areas, such as illegal
activities and climate change.

= Explore innovative approaches to protected area management, such
as community-based conservation and ecotourism.

= Call to action: Advocate for increased investment in protected areas
and support policies that promote their effective management.
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The Power of Ex Situ Conservation

= Define ex situ conservation and discuss its role in safeguarding
biodiversity.

= Explore different ex situ conservation techniques, such as seed
banks, botanical gardens, and zoos.

= Discuss the challenges and limitations of ex situ conservation.

= Call to action: Support organizations that are working to conserve
species through ex situ methods.

The Role of Individuals in Biodiversity Conservation

= Discuss the impact of individual actions on biodiversity.

= Highlight simple steps that individuals can take to protect
biodiversity, such as reducing waste, conserving water, and
supporting sustainable businesses.

= Encourage audience members to become advocates for biodiversity
conservation and to educate others about the importance of this
issue.

The Future of Biodiversity: Challenges and Opportunities

= Discuss the major threats facing biodiversity in the 21st century.

= Explore innovative solutions, such as biotechnology and ecological
restoration, that can help address these threats.

= Call to action: Encourage the audience to become involved in
efforts to protect biodiversity and to support policies that promote
sustainability.

BIODIVERSITY IN THE FUTURE

The future of biodiversity and its impact on human wellbeing has
been examined by the Millennium Ecosystem Assessment, which
produced four possible scenarios for the year 2050 and beyond.
These scenarios are based on regionalisation or globalisation and a
proactive or reactive approach to environmental challenges.

In all four scenarios, forest cover is expected to decrease, and
agricultural land is expected to increase, particularly in developing
countries. This habitat loss will lead to a decline in both local and
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global biodiversity. Proactive environmental strategies are thus
necessary to slow these trends.

Aguatic biodiversity and fish populations are predicted to decline
due to high nutrient levels, overfishing, alien species invasion, and
pollution.

The loss of biodiversity will have direct and indirect impacts on
human wellbeing. Direct consequences include a higher likelihood of
abrupt environmental events, such as fishery collapses, floods,
droughts, wildfires, and disease outbreaks. Indirect effects include
disputes over dwindling food and water supplies.

Despite an expected increase in the average income per person,
there may be more inequality in access to food. Trade-offs between
opposing aims, such as agricultural production and water quality, or
water use and aquatic biodiversity, will need to be addressed in
major decisions. Conserving biodiversity can provide many benefits
derived from ecosystems, leading to higher levels of wellbeing.

@Answer the following questions based on the text.

1. What is the Millennium Ecosystem Assessment and what are its
key predictions for biodiversity in 2050 and beyond?

2. How will habitat loss, particularly deforestation, affect
biodiversity and ecosystem services?

3. What factors are contributing to the decline of aquatic biodiversity
and fish populations?

4. How will the loss of biodiversity directly impact human well-
being?

5. What indirect consequences of biodiversity loss could affect
human societies?

6. How might increasing income inequality impact access to food
and other resources?

7. What are some of the trade-offs involved in balancing economic
development with environmental protection?

8. What are the potential benefits of conserving biodiversity for
human well-being?
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9. What proactive measures can be taken to slow the decline of
biodiversity and mitigate its negative impacts?

10. How can international cooperation and global governance
contribute to Dbiodiversity conservation and sustainable
development?

®Read the article “ENEL GREEN POWER’S PROJECTS TO
PROTECT BIODIVERSITY”, vresearch and complete the
following tasks  (https://www.enelgreenpower.com/learning-
hub/sustainable-development/biodiversity):

Innovation in Renewable Energy: How can renewable energy

projects, such as solar and wind farms, be designed to minimize their
impact on biodiversity and even contribute to its conservation?

Corporate Social Responsibility: Discuss the role of

corporations in biodiversity conservation. How can companies like
Enel Green Power balance their profit motives with environmental
sustainability?

Community Engagement: How can renewable energy projects

engage with local communities to promote biodiversity conservation
and sustainable development?

Monitoring and Evaluation: What are the key metrics and

indicators used to assess the effectiveness of biodiversity
conservation initiatives? How can these initiatives be monitored and
evaluated to ensure their long-term success?

Policy and Regulation: What role can governments and
international organizations play in promoting biodiversity-friendly
energy policies? How can regulations be designed to incentivize
sustainable practices in the energy sector?

Future Trends: What are the emerging trends in renewable

energy and biodiversity conservation? How can these trends be
harnessed to create a more sustainable future?
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UNIT 3
POLLUTION

The majority of pollution in the modern world comes from the
transportation sector, power generation, and the industrial sector.
However, pollution isn’t always the result of human activity; some of
the world’s most dangerous pollution results from natural activity,
such as volcanic eruptions and wildfires.

That being said, overall, human activity leads to a tremendous
amount of pollution, including greenhouse gas emissions. Most
importantly, decades of human disruption to the natural carbon cycle
by increased fossil fuel combustion has exacerbated climate change.
Air pollution, water pollution, land pollution, light pollution and
increased emissions from greenhouse gases like carbon dioxide, are
having a massive impact on the environment.

It’s important to understand that pollution doesn’t always involve
the release of substances or the production of energy that is
inherently “bad”.

Light, for example, is essential for plant growth. Most animals,
including humans, depend on light for navigating the world and
regulating their circadian rhythms. However, light can become
pollution when it interrupts the natural cycle of day and night and
interrupts the behavior of both humans and the other species we
share a home with.

Sound is another example. While it helps us get around and
communicate with each other, when sound is so loud and repetitive
that it overwhelms the senses or causes damage to the ears, it can
become noise pollution.

Similarly, life on Earth would not exist without carbon dioxide.
But the excess of carbon dioxide generated by human activity and
the burning of fossil fuels is disrupting the climate in catastrophic
ways, posing a threat to all life on Earth.

DISCUSSION
QUESTIONS
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7- What are the primary sources of human-caused pollution, and
how do they impact the environment?

2- How does light and noise pollution affect both humans and the
natural world?

3- What are the long-term consequences of climate change
caused by greenhouse gas emissions?

4- How can individuals and communities reduce their
contribution to pollution and promote sustainable practices?

5- What role should governments and industries play in
addressing pollution and transitioning to a more sustainable future?

POLLUTANTS

Any harmful material that, by getting introduced into the
environment, causes environmental pollution is called a pollutant. In
other words, a pollutant is any substance that contaminates air, water,
soil, etc, and damages their guality. Pollutants can be natural, such
as volcanic ash, or created by human activity, such as trash or factory
runoff.

Pollutants can be categorised into various types based on different
parameters.

Based on Nature of Disposal, pollutants are of the following
two types:

Non-Biodegradable Pollutants cannot be broken down into
simpler, harmless substances in nature are called non-biodegradable
pollutants. For example, DDT, plastics, polythene, insecticides,
pesticides, mercury, lead, arsenic, aluminium cans, synthetic fibres,
glass objects, iron products, silver foils, etc. Through
bioaccumulation and biomagnification, these pollutants may appear
in greater concentration as we move along the higher tropics of the
food chain.
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Biodegradable Pollutants can be broken down into simpler,
harmless substances in nature over time. For example, Domestic
wastes, urine, faecal matter, sewage, agriculture residues, paper,
wood, cloth, cattle dung, animal bones, leather, wool, vegetable stuff
or plants etc.

Based on Form of Persistence

Depending upon the form in which they persist after being
released into the environment, the pollutants are categorised into the
following two types:

Primary Pollutants are those emitted directly from the source
and persist in the environment in the form in which they were added.
Examples: ash, smoke, fumes, dust, nitric oxide, sulphur dioxide,
hydrocarbons, etc.

Secondary Pollutants are formed from primary pollutants by
chemical interaction with some constituents present in the
atmosphere. Examples are Sulphur trioxide, nitrogen dioxide,
aldehydes, ketones, ozone, etc.

Based on Nature of Pollutants
Depending upon their existence in nature, pollutants are of the
following two types:

Quantitative Pollutants normally occur in the environment
but acquire the status of pollutant when their concentration increases
due to human unmindfulness. For example, Carbon Dioxide (CO,).

Qualitative Pollutants do not usually occur in nature but are
added by man. For example, insecticides.

@Are the statements True or False? Correct the false
sentences.

1. All pollutants are man-made.
2. Biodegradable pollutants can be broken down by nature.
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3. Non-biodegradable pollutants are harmful to the environment.
4. Primary pollutants are formed from other pollutants.

5. Secondary pollutants are emitted directly from the source.

6. Quantitative pollutants are always harmful.

7. Qualitative pollutants are not naturally occurring.

8. Volcanic ash is an example of a qualitative pollutant.

9. Plastic is an example of a non-biodegradable pollutant.

10. Carbon dioxide is an example of a quantitative pollutant.

®Match the term with its definition.

1. Non-biodegradable Pollutants
2. Biodegradable Pollutants

3. Primary Pollutants

4. Secondary Pollutants ___

5. Quantitative Pollutants

6. Qualitative Pollutants

7. Bioaccumulation

8. Biomagnification

a) Pollutants that can be broken down naturally over
time.

b) Pollutants that cannot be broken down naturally.

¢) Pollutants that are directly emitted from a source.

d) Pollutants that are formed from the reaction of
primary pollutants.

e) Pollutants that occur naturally but become harmful
in high concentrations.

Jf) Pollutants that do not occur naturally and are
harmful in any concentration.

g) The process by which pollutants accumulate in
organisms over time.

h) The process by which pollutants increase in

concentration as they move up the food chain.

1. Pollution:

Learn more

Definition, History, Types and Facts
https://www.britannica.com/science/pollution-environment

2. Pollutants: Definitions, Types and Examples

https://study.com/academy/lesson/pollutants-definition-types-examples.html

3. Classification of Pollutants

https://www.jagranjosh.com/general-knowledge/classification-of-pollutants-

1440677842-1

58



https://www.britannica.com/science/pollution-environment
https://study.com/academy/lesson/pollutants-definition-types-examples.html
https://www.jagranjosh.com/general-knowledge/classification-of-pollutants-1440677842-1
https://www.jagranjosh.com/general-knowledge/classification-of-pollutants-1440677842-1

CAUSES OF ENVIRONMENTAL POLLUTION

The causes of environmental pollution are based on the following
factors:

Rapid Industrialisation

The concentration of industries in urban areas releases pollutants
into the air, water, and soil, causing environmental pollution.

The rapid pace of urbanisation also increases waste generation
and resource consumption, exacerbating pollution and causing severe
environmental pollution.

Industries also generate hazardous wastes in many forms,
including liquids, solids, gases, and sludge.

Rapid Urbanization

The increased pace of urbanisation in recent times has led to
worsening environmental pollution. It creates issues such as
deforestation and habitat loss, increased emissions and waste
generation, etc.

Forest Fires

The frequency of forest fires or wildfires has increased because of
human actions, such as land clearing, encroachment, etc. These
wildfires are a huge source of environmental pollution, adding large
amounts of gaseous and other pollutants to the environment.

Improper Agricultural Practices

According to the IPCC report, the agriculture sector produces at
least 23 per cent of global greenhouse gas emissions (second only to
the energy sector). Using chemical fertilisers, pesticides, and
herbicides in agriculture contributes to soil and water pollution and
environmental pollution. Intensive farming practices also lead to
deforestation, soil erosion, habitat destruction and environmental
pollution.

Deforestation

Deforestation refers to the decrease in forest areas worldwide that
are lost for other uses, such as agricultural croplands, urbanisation, or
mining activities. This causes an imbalance in the local ecology and
reduces nature’s capability to absorb pollutants, leading to
environmental pollution.
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Other Causes
Other prominent causes of environmental pollution include
continued reliance on fossil fuels, vehicular emissions, and improper
waste management.

DISCUSSION
PROMPTS

Root Causes

What are the underlying factors driving these causes of
environmental pollution? How are these factors interconnected?

Global Impact

How do these causes of pollution affect local, regional, and global
environments?

Human Health

Discuss the direct and indirect health implications of environmental
pollution.

Economic Consequences

What are the economic costs of environmental pollution, both short-
term and long-term?

Intergenerational Equity

What is our responsibility to future generations in addressing
environmental pollution?

Global Justice

How can we ensure that the burden of environmental pollution is
shared fairly among different countries and communities?

Individual Responsibility
What can individuals do to reduce their environmental impact?
Policy and Regulation

What role do governments and international organizations play in
addressing environmental pollution?

Technology and Innovation

How can technological advancements help mitigate environmental
pollution?
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Rapid Industrialization

»How can we balance economic growth with environmental
protection?
= What are some sustainable industrial practices that can reduce
pollution?

Rapid Urbanization
= What are the challenges and opportunities of urban planning in
mitigating pollution?
= How can we promote sustainable urban development?
Forest Fires
= What role does climate change play in increasing the frequency and
intensity of forest fires?
= How can we prevent and manage forest fires more effectively?
Improper Agricultural Practices
= What are some sustainable agricultural practices that can reduce
pollution?
= How can we encourage farmers to adopt eco-friendly methods?
Deforestation
= What are the long-term consequences of deforestation?
=How can we promote reforestation and sustainable forest
management?
Other Causes
= What are the potential solutions to reduce reliance on fossil fuels
and vehicular emissions?
= How can we improve waste management practices to minimize
pollution?

DIFFERENT TYPES OF POLLUTION

Environmental pollution can be categorised into several types
based on the nature of the pollutants and the media they affect.
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AIR POLLUTION

Air pollution occurs when harmful substances or chemicals enter
the air and alter the natural characteristics of the atmosphere,
whether indoors or outdoors. It effectively lowers the quality of the
air and can have negative impacts on human, animal and plant
health.

CAUSES OF AIR POLLUTION

Modern activity has made the problem of air pollution far more
pervasive and persistent than ever before. The burning of fossil fuels
and a range of industrial activities contribute to air pollution in big
ways.

Vehicle Emissions: Burning fuel to power cars, trucks,
aircrafts and other modes of transportation is one of the leading
causes of air pollution. Vehicles emit several types of pollutants
when they burn fossil fuels, such as nitrogen oxides, particulate
matter, carbon monoxide, and, of course, carbon dioxide. Nitrogen
oxides impact air quality while excessive amounts of CO; trap solar
radiation (heat), causing the Earth’s temperature to increase.

Ozone: In major cities around the world, an atmospheric gas
called ozone is a leading cause of air pollution. Ozone is created
when certain types of pollutants chemically react with sunlight or
other gases. An example of this is volatile organic compounds
(VOCs) which often come from products used in construction and
home maintenance (e.g., paint, air fresheners). Ozone is created
when VOCs react with nitrogen oxides in the air. While some ozone
can be good for the planet’s health, ozone that’s too close to the
ground (ground level ozone) makes the air harmful, produces smog
and impacts respiratory health.

Industrial Activity: Many types of industrial processes involve
the burning of fossil fuels and emissions of hazardous byproducts.
Many electricity production, manufacturing and industrial plants play
an outsized role in the increase in human-made air pollution.
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Natural Events-Related Pollution: Volcanic eruptions,
wildfires, and wind storms, among other natural disasters contribute
to air pollution. These natural events can release harmful substances
like carbon dioxide and sulfur dioxide into the atmosphere and have
a major impact on surrounding areas.

HARMFUL EFFECTS OF AIR POLLUTION

Long-term health effects can be seen because of air pollution and
it can cause major diseases such as heart disease, lung problems, and
other respiratory diseases. Air pollution can cause long-term damage
to people’s kidneys, liver, brain, and other organs. A risk to human
health, certain other risks occur due to air pollution that includes:

Global Warming: It is the rise in the average temperature of the
earth’s climatic condition; it occurs when CO> and other pollutants in
the air including greenhouse gases accumulate in the atmosphere and
absorb sunlight and radiations to cause heating up.

Acid Rain: It is the rain or precipitation that is acidic unusually
because of increased levels of hydrogen ions. It is a result of sulfur
dioxide and nitrogen oxides that react with water molecules to
produce acids in the atmosphere. It is harmful to plants, animals, and
infrastructure.

Depletion of Ozone: When disrupting gases like CFC and
halons in the air cause chemical reactions to break down ozone
molecules, depletion of ozone takes place. Ozone plays an important
role in absorbing ultraviolet rays.

Hazards to Wildlife: When the air is contaminated, it is
obvious to affect lives including wildlife that has to inhale pollutants
and risk their lives in danger.

DISCUSSION
QUESTIONS

7- What are the primary sources of human-caused air pollution,
and how do they impact human health and the environment?
2- How does ground-level ozone form, and what are its negative
effects on human health and the environment?
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3- What are the long-term consequences of air pollution on the
global climate and ecosystems?

4- How can individuals and communities reduce their
contribution to air pollution, both at home and in their daily lives?

5- What are the economic and social costs of air pollution, and

how can governments and businesses work together to mitigate these
costs?

WRITING
ACTIVITIES

7- Write a persuasive essay arguing for stricter regulations on
industrial emissions and vehicle exhaust to improve air quality.

2- Write an informative essay explaining the process of acid rain
formation and its harmful effects on ecosystems.

3- Research a specific air pollution issue, such as indoor air
pollution or the impact of air pollution on respiratory diseases, and
write a comprehensive report on your findings.

4- Create a public service announcement (PSA) aimed at raising

awareness about the dangers of air pollution and encouraging people
to take action to reduce their impact.

. . Learn more
1. Air Pollution ’
https://www.britannica.com/science/air-pollution

WATER POLLUTION

Water pollution takes place when harmful substances and
chemicals enter water sources. It can make water unsuitable for
drinking, swimming and cleaning, among other uses. This can have a
particularly significant impact on disadvantaged communities that
don’t have consistent access to fresh water or alternative water
supplies. This can ultimately lead to health complications resulting
from the consumption of contaminated water.

64


https://www.britannica.com/science/air-pollution

CAUSES OF WATER POLLUTION

Agricultural Waste: The agriculture industry is one of the
leading contributors to water pollution. Pesticides and animal waste
frequently end up in rivers, streams and other bodies of water,
contaminating them with harmful chemicals and bacteria.

Sewage: Sewage and human waste is commonly fed back into
waterways without being treated first. This can degrade the quality of
the water and introduce bacteria, viruses and other toxins into bodies
of water.

Corroded Pipes: Older water pipes that aren’t properly
maintained can contaminate the water that flows through them. In
particular, harmful substances such as lead can make their way into
the water supply and endanger human health.

Litter: Plastics contaminate the oceans. The force of wind,
waves, pressure and sunlight break plastics down into microparticles
that are consumed by fish and other animals up the food chain so
they can eventually affect humans through consumption.

IMPACTS OF WATER POLLUTION

Fish, shellfish, birds, plants and animals that live in the water are
all affected by water pollution. An additional growing concern is the
appearance of algal blooms, typically caused by agricultural waste.
They cover ponds, lakes and even parts of the ocean, smothering
other life forms. Some of the worst impacts of this kind of water
pollution occur every year in the Gulf of Mexico, with a red tide
fueled by runoff from fertilized fields brought in by the Mississippi
River, and seaweed blooms that can stretch as far as 5,000 miles
across the mid-Atlantic.

The impact that water pollution has on animals and aquatic life
carries over to humans. Fish that consume toxins can be captured and
eaten by humans, who then ingest those toxins. Additionally, the
presence of toxins in water can lead to restrictions in the fishing
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industry, which can affect the livelihoods of those reliant on fishing
and have widespread economic consequences.

DISCUS5ION
QUESTIONS

7- What are the primary sources of water pollution, and how do
they impact human health and the environment?

2- How does agricultural runoff contribute to water pollution, and
what are the specific pollutants involved?

3- What are the long-term consequences of water pollution on
aquatic ecosystems and human health?

4- How can individuals and communities reduce their
contribution to water pollution, both at home and in their daily lives?

5- What are the economic and social costs of water pollution, and

how can governments and businesses work together to mitigate these
costs?

WRITING
ACTIVITIES

7- Write a persuasive essay arguing for stricter regulations on
industrial waste disposal and agricultural practices to protect water
quality.

2- Write an informative essay explaining the process of
eutrophication and its harmful effects on aquatic ecosystems.

3- Research a specific water pollution issue, such as plastic
pollution in oceans or the impact of water pollution on human health,
and write a comprehensive report on your findings.

4- Create a public service announcement (PSA) aimed at raising

awareness about the dangers of water pollution and encouraging
people to take action to reduce their impact.

. Learn more
1. Water Pollution ’
https://www.britannica.com/science/water-pollution
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LAND POLLUTION (SOIL POLLUTION)

Land pollution describes the destruction or a decline of the
quality of the Earth’s surface and landscapes as a result of human
activity.

CAUSES OF LAND POLLUTION

Land pollution is largely the result of human activities that harm
or contaminate the land.

Agricultural Activities: On an industrial level, agriculture
plays a significant role in land pollution. The over-cultivation of
farmlands can exhaust the soil and deplete the land of nutrients;
pesticides that are commonly used at the industrial level can have a
negative impact on the land and the produce or crops that are
harvested on it.

Mining: Unsustainable mining practices can negatively impact
land. Holes and tunnels constructed for mining operations can
compromise the integrity of the soil, while materials left behind from
mining projects — known as mining tailings — can be toxic and
harmful for the environment.

Deforestation: Like mining operations, industry-scale
deforestation can compromise soil integrity and leave behind toxic
substances. Cutting down large patches of forest disrupts ecosystems,
exposes them to harsh environmental conditions, and ultimately
destroys natural habitat of wildlife.

Garbage / Trash: Globally, large amounts of waste end up
populated in landfills, which are the result of improper disposal
techniques. Anything from the glass and plastics used in consumer
products to vehicles and old appliances pile up and disrupt the
natural landscape. Many of these waste products also contain
harmful/toxic ingredients that can seep into the soil and cause harm
to living beings.

IMPACTS OF LAND POLLUTION
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Remediating land pollution is a complex and challenging task.
While immediate solutions like removing contaminated soil and
sending it to specialized facilities exist, many land contamination
issues, especially those resulting from widespread accidents or
prolonged industrial activity, can have long-lasting consequences.
These types of pollution can seep into groundwater, harm
ecosystems, and pose risks to human health, requiring extensive and
often costly cleanup efforts.

DISCUSSION
QUESTIONS

7- What are the primary sources of land pollution, and how do
they impact human health and the environment?

2- How do agricultural practices, such as the use of chemical
fertilizers and pesticides, negatively impact soil quality and
biodiversity?

3- What are the long-term consequences of land pollution on
ecosystems and human health?

4. How can individuals and communities reduce their
contribution to land pollution, both at home and in their daily lives?

5- What are the economic and social costs of land pollution, and

how can governments and businesses work together to mitigate these
costs?

WRITING
ACTIVITIES

7- Write a persuasive essay arguing for sustainable agricultural
practices and responsible waste management to protect soil health.

2- Write an informative essay explaining the process of soil
erosion and its harmful effects on ecosystems.

3- Research a specific land pollution issue, such as mine tailings

or the impact of plastic waste on soil health, and write a
comprehensive report on your findings.
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4- Create a public service announcement (PSA) aimed at raising

awareness about the dangers of land pollution and encouraging
people to take action to reduce their impact.

. Learn more
1. Land Pollution
https://www.britannica.com/science/land-pollution

NOISE POLLUTION

Different types of pollution also include noise pollution which is
the excess amount of noise in surroundings disrupting the natural
balance. Generally, it is due to man-made activities but can also be
caused due to natural factors like volcanoes. Man-made contributions
are from heavy machines, factories, mills, transportation noises from
vehicles and airplanes, construction noises like boring and drilling
machines, social events noises from firecrackers and loudspeakers,
and household noises from mixers, Television, and washing
machines. It is considered that over 85 decibels is detrimental to
health and also the duration effects. For example, a jet taking off
contributes around 150 decibels. A simple conversation is usually 60
decibels only.

HARMFUL EFFECTS OF NOISE POLLUTION

Noise pollution, the excessive or unwanted sound, has a
significant negative impact on both human health and the
environment. Here are some of the key harmful effects:

Human Health Impacts

Hearing Loss: Prolonged exposure to loud noise can lead to
temporary or permanent hearing loss.

Sleep Disturbances: Noise can disrupt sleep patterns, causing
fatigue, irritability, and difficulty concentrating.

Cardiovascular Problems: Noise has been linked to
increased blood pressure, heart rate, and the risk of heart attacks and
strokes.
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Mental Health Issues: Chronic noise exposure can contribute
to stress, anxiety, and depression.

Cognitive Impairment: Noise can negatively affect cognitive
functions like memory, attention, and learning.

Environmental Impacts

Wildlife Disruption: Noise pollution can interfere with animal
communication and behavior, leading to reduced reproductive
success and population declines.

Habitat Loss: Excessive noise can force animals to abandon
their habitats, causing habitat loss and fragmentation.

Ecosystem Disruption: Noise pollution can disrupt the
delicate balance of ecosystems, affecting food chains and
biodiversity.

Social Impacts

Reduced Quality of Life: Noise pollution can significantly
decrease the quality of life in both urban and rural areas.

Economic Costs: Noise pollution can lead to decreased
property values, reduced productivity, and increased healthcare costs.

IMPACTS OF NOISE POLLUTION

Noise pollution has far-reaching consequences for both human
society and the natural world. It can negatively affect human health,
disrupt ecosystems, and reduce the overall quality of life. From urban
areas to marine environments, the impact of noise pollution is
widespread and demands urgent attention.

DISCUS5I0N
QUESTIONS

7- What are the primary sources of noise pollution, and how do
they impact human health and the environment?

2- How does noise pollution affect wildlife and ecosystems, and
what are the specific consequences for different species?

3- What are the long-term consequences of noise pollution on
human health and well-being?
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4- How can individuals and communities reduce their
contribution to noise pollution, both at home and in their daily lives?
5- What are the economic and social costs of noise pollution, and

how can governments and businesses work together to mitigate these
costs?

WRITING
ACTIVITIES

7- Write a persuasive essay arguing for stricter noise pollution
regulations to protect public health and the environment.

2- Write an informative essay explaining the science behind noise
pollution and its impact on hearing loss.

3- Research a specific noise pollution issue, such as noise

pollution in urban areas or the impact of noise pollution on marine
life, and write a comprehensive report on your findings.
4- Create a public service announcement (PSA) aimed at raising

awareness about the dangers of noise pollution and encouraging

people to take action to reduce their impact.
Learn more
1. Noise Pollution

https://www.britannica.com/science/noise-pollution

LIGHT POLLUTION

People who were born in the 1940s and 1950s may remember a
time when the sky at night looked very different from the way it
looks over most of the Earth today. However, the rapid growth of
modern cities has led to more artificial light, which can disrupt life
for humans and animals alike.

CAUSES OF LIGHT POLLUTION

While all of us benefit from artificial light in our day-to-day lives,
too much artificial light can present a problem for the environment.
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So what causes this type of pollution?

In general, outdoor artificial light is the core cause of light
pollution. However, this outdoor light becomes even more of a
problem when it bounces off reflective building exteriors and
windows or points directly into natural environments. Artificial
lights pointing upwards or sideways are the sources that are most
likely to contribute to light pollution overall.

IMPACTS OF LIGHT POLLUTION

Light pollution disrupts normal cycles of rest and activity for
many animals. Some plants never get the signal to flower and
produce seeds, impacting the species’ growth. But one of the most
overlooked impacts of light pollution is its effect on human health.

Humans are hard-wired to wake up at the crack of dawn. Even
when our eyes are closed, we detect the first blue rays of sunlight
every morning. They act as a kind of natural alarm clock to increase
the production of stress hormones that increase blood sugar levels
and get us moving. Light pollution interferes with this natural alarm
clock and makes it harder for us to reap the many benefits of a good
night’s sleep.

DISCUSSION
QUESTIONS

7- What are the primary sources of light pollution, and how do
they impact human health and the environment?

2- How does light pollution affect wildlife, particularly nocturnal
animals and plants?

3- What are the long-term consequences of light pollution on
human health and sleep patterns?

4- How can individuals and communities reduce their
contribution to light pollution, both at home and in public spaces?

5- What are the economic and social costs of light pollution, and
how can governments and businesses work together to mitigate these
costs?
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WRITING
ACTIVITIES

7- Write a persuasive essay arguing for stricter regulations on
outdoor lighting to reduce light pollution.

2- Write an informative essay explaining the science behind the
impact of light pollution on human circadian rhythms.

3- Research a specific light pollution issue, such as light pollution
in marine environments or the impact on astronomical observations,
and write a comprehensive report on your findings.

4- Create a public service announcement (PSA) aimed at raising
awareness about the dangers of light pollution and encouraging
people to take action to reduce their impact.

Learn more
1. Light Pollution
https://www.britannica.com/science/light-pollution

THERMAL POLLUTION

Thermal pollution, also known as thermal enrichment, is a type of
pollution that occurs when human activities cause a significant
change in the temperature of a natural body of water. This can be
either an increase or decrease in temperature, but most often it refers
to a rise in temperature.

CAUSES OF THERMAL POLLUTION

Industrial Activities: Power plants, manufacturing plants, and
other industries often use large amounts of water for cooling
purposes. This heated water is then discharged back into natural
water bodies, raising their temperature.

Urban Runoff: Urban areas with extensive paved surfaces can
contribute to thermal pollution. During hot weather, these surfaces
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absorb heat and release it into stormwater runoff, which can then
flow into rivers and lakes.

Deforestation: Trees and vegetation help to shade water bodies
and regulate their temperature. Deforestation can lead to increased
water temperatures, especially in smaller bodies of water.

IMPACTS OF THERMAL POLLUTION

Decreased Dissolved Oxygen: Warmer water holds less
dissolved oxygen, which is essential for aquatic life. This can lead to
fish kills and other harmful effects on aquatic ecosystems.

Increased Toxicity: Some pollutants, such as heavy metals
and pesticides, become more toxic to aquatic organisms at higher
temperatures.

Altered Behavior and Reproduction: Warmer water can
disrupt the normal behavior and reproductive cycles of fish and other
aquatic organisms.

Increased Growth of Algae: Elevated water temperatures
can promote the growth of algae, leading to algal blooms that can
deplete oxygen levels and harm aquatic life.

Habitat Loss: Some species of fish and other aquatic organisms
are adapted to specific temperature ranges. Thermal pollution can
alter their habitat and force them to migrate or die.

DISCUSSION
QUESTIONS

7- What are the primary sources of thermal pollution, and how do
they impact aquatic ecosystems?

2- How does thermal pollution affect the dissolved oxygen levels
in water bodies, and what are the consequences for aquatic life?

3- What are the long-term consequences of thermal pollution on
biodiversity and ecosystem health?

4- How can industries and communities reduce their contribution
to thermal pollution, both in their operations and daily lives?
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5- What are the economic and social costs of thermal pollution,

and how can governments and businesses work together to mitigate
these costs?

WRITING
ACTIVITIES

7- Write a persuasive essay arguing for stricter regulations on
industrial water discharge to prevent thermal pollution.

2- Write an informative essay explaining the ecological
consequences of thermal pollution on aquatic ecosystems.

3- Research a specific thermal pollution issue, such as the impact
of power plant cooling water discharge or the effects of urban runoff
on water temperature, and write a comprehensive report on your
findings.

4- Create a public service announcement (PSA) aimed at raising

awareness about the dangers of thermal pollution and encouraging
people to take action to reduce their impact.

. Learn more
1. Thermal Pollution
https://www.britannica.com/science/thermal-pollution

NUCLEAR POLLUTION OR RADIATION POLLUTION

Nuclear pollution, or radiation pollution, refers to the release of
radioactive substances into the environment, resulting in increased
radiation levels above natural background levels. These radioactive
substances emit ionizing radiation, which can damage living cells
and tissues.

CAUSES OF NUCLEAR POLLUTION

Nuclear Accidents: Accidents at nuclear power plants, such
as Chernobyl and Fukushima, can release large amounts of
radioactive materials into the atmosphere, water, and soil.
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Nuclear Weapons Testing: The testing of nuclear weapons
releases radioactive fallout into the atmosphere, which can spread
over vast distances.

Improper Waste Disposal: Inadequate storage and disposal
of nuclear waste can lead to leaks and contamination of the
environment.

Nuclear Power Plant Operations: Normal operations of
nuclear power plants can release small amounts of radioactive
substances into the environment.

Natural Sources: Some radioactive materials occur naturally
in the environment, but human activities can concentrate them and
increase exposure.

IMPACTS OF NUCLEAR POLLUTION

Health Risks: Exposure to ionizing radiation can cause various
health problems, including cancer, genetic mutations, and birth
defects.

Environmental Damage: Radioactive contamination can
harm ecosystems, affecting plants, animals, and soil. It can also
contaminate water sources, making them unsafe for drinking and
irrigation.

Long-term Consequences: The effects of nuclear pollution
can persist for decades or even centuries, as radioactive materials
have long half-lives.

Nuclear pollution is a serious environmental and health concern.
By understanding its causes and impacts, we can take steps to
prevent and mitigate its effects, ensuring a safer future for
generations to come.

DISCUS5I0N
QUESTIONS

7- What are the primary sources of nuclear pollution, and how do
they impact human health and the environment?
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2- How does nuclear radiation affect the genetic makeup of
organisms, and what are the potential long-term consequences?

3- What are the long-term consequences of nuclear pollution on
ecosystems and human health?

4- How can governments and international organizations work
together to prevent and mitigate the risks of nuclear pollution?

5- What are the ethical implications of nuclear energy and waste
disposal, and how can we balance the benefits and risks?

WRITING
ACTIVITIES

7- Write a persuasive essay arguing for stricter regulations on
nuclear power plant operations and waste disposal.

2- Write an informative essay explaining the science behind
radiation sickness and its effects on the human body.

3- Research a specific nuclear pollution incident, such as
Chernobyl or Fukushima, and analyze its long-term environmental
and health impacts.

4- Create a public service announcement (PSA) aimed at raising

awareness about the dangers of nuclear pollution and the importance

of nuclear safety.
Learn more
1. Nuclear Pollution (Radiation Pollution)

https://www.nextias.com/blog/nuclear-pollution/

MARINE POLLUTION

Marine pollution is the introduction of harmful substances or
energy into the marine environment, leading to detrimental effects on
marine life, ecosystems, and human health.

CAUSES OF MARINE POLLUTION
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Land-Based Pollution

Agricultural Runoff: Excess fertilizers and pesticides from
farms can seep into waterways and eventually reach the ocean,
leading to nutrient pollution and harmful algal blooms.

Urban Runoff: Stormwater runoff from cities and towns can
carry pollutants like oil, chemicals, and trash into the marine
environment.

Sewage: Untreated or partially treated sewage can introduce
harmful bacteria and pathogens into coastal waters.

Marine-Based Pollution

Shipping: Accidental oil spills and intentional dumping of waste
from ships can contaminate marine ecosystems.

Offshore Oil and Gas Operations: Drilling and production
activities can lead to oil spills and leaks.

Fishing Industry: Lost fishing gear, such as nets and lines, can
entangle and harm marine animals.

Atmospheric Pollution

Airborne Pollutants: Pollutants like carbon dioxide, nitrogen
oxides, and sulfur dioxide can be deposited into the ocean, affecting
marine life and water chemistry.

IMPACTS OF MARINE POLLUTION

Marine Ecosystem Disruption

Habitat Destruction: Pollution can destroy critical habitats
like coral reefs and seagrass beds.

Species Decline: Many marine species are threatened or
endangered due to pollution, including sea turtles, marine mammals,
and fish.

Food Chain Disruption: Pollutants can accumulate in the food
chain, harming top predators like marine mammals and fish.

Human Health Risks

Contaminated Seafood: Consumption of seafood
contaminated with pollutants can lead to health problems.

Waterborne Diseases: Exposure to polluted water can
increase the risk of waterborne diseases.

78



DISCUSSION
QUESTIONS

7- What are the primary sources of marine pollution, and how do
they impact marine ecosystems and human health?

2- How does plastic pollution affect marine life, and what are the
long-term consequences for the environment?

3- What are the economic and social costs of marine pollution,
particularly for coastal communities and the fishing industry?

4- How can international cooperation and global agreements help
address the issue of marine pollution?

5- What can individuals and communities do to reduce their

contribution to marine pollution, both at home and in their daily
lives?

WRITING
ACTIVITIES

7- Write a persuasive essay arguing for stricter regulations on
shipping and offshore drilling to protect marine environments.

2- Write an informative essay explaining the process of marine
bioaccumulation and biomagnification of pollutants.

3- Research a specific marine pollution issue, such as oil spills or
ocean acidification, and analyze its long-term environmental and
economic impacts.

4- Create a public service announcement (PSA) aimed at raising

awareness about the dangers of marine pollution and encouraging
people to reduce their plastic consumption and proper waste disposal.

Learn more
1. Ocean Pollution

https://www.texasdisposal.com/blog/ocean-pollution-causes-effects-and-
prevention/
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PLASTIC POLLUTION

Plastic pollution refers to the accumulation of synthetic plastics in
the environment that negatively impacts wildlife, wildlife habitat,
and humans.

CAUSES OF PLASTIC POLLUTION

Overproduction and Single-Use: The excessive production
and use of single-use plastic items like bags, bottles, and utensils
contribute to the problem.

Improper Waste Management: Inadequate waste
management systems and lack of recycling facilities lead to plastic
waste ending up in landfills and waterways.

Industrial Activities: Industries release plastic waste during
manufacturing processes, which can pollute water bodies and soil.

Microplastics: Tiny plastic particles, often from the breakdown
of larger plastics or from synthetic fibers, can enter the environment
and harm marine life.

IMPACTS OF PLASTIC POLLUTION

Environmental Damage

Marine Ecosystems: Plastic debris can harm or kill marine
animals, such as sea turtles, seabirds, and marine mammals.

Habitat Destruction: Plastic pollution can damage coral reefs
and other marine habitats.

Water Pollution: Microplastics can contaminate water sources,
affecting human health.

Human Health

Ingestion: Microplastics can enter the human food chain
through seafood consumption.

Inhalation: Microplastics can be inhaled, leading to respiratory
problems.

Chemical Exposure: Plastic production and degradation
release harmful chemicals into the environment.
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DISCUSSION
QUESTIONS

7- What are the primary sources of plastic pollution, and how do
they impact marine ecosystems and human health?

2- How does plastic pollution affect marine life, particularly sea
turtles and marine mammals?

3- What are the long-term consequences of plastic pollution on
the environment and human health?

4- How can individuals and communities reduce their plastic
consumption and promote sustainable alternatives?

5+ What role can governments and industries play in addressing

the issue of plastic pollution, including policies, regulations, and
innovation?

WRITING
ACTIVITIES

7- Write a persuasive essay arguing for a ban on single-use plastic
items to reduce plastic pollution.

2- Write an informative essay explaining the process of
microplastic formation and its impact on marine ecosystems.

3- Research a specific plastic pollution issue, such as plastic

pollution in the Great Pacific Garbage Patch or the impact of
microplastics on human health, and write a comprehensive report on
your findings.

4- Create a public service announcement (PSA) aimed at raising

awareness about the dangers of plastic pollution and encouraging
people to reduce their plastic consumption and proper waste disposal.

1. Plastic Pollution Learn more
https://www.britannica.com/science/plastic-pollution
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CONSEQUENCES OF ENVIRONMENTAL
POLLUTION

Environmental pollution has far-reaching consequences for both
human health and the environment.

Public Health
Pollution is a significant cause of diseases and premature deaths
globally. Different types of pollution have different impacts on
human health. Air pollution alone is responsible for millions of
deaths annually, with children and the elderly being particularly
vulnerable.
Environmental Degradation
Pollution disrupts ecosystems, leading to the loss of biodiversity,
degradation of natural habitats, and alteration of ecological
processes. All these, in turn, lead to issues such as disruption of food
chains and environmental pollution.
Climate Change
Pollution, particularly from greenhouse gas emissions, is a
significant driver of climate change. This, in turn, leads to issues
such as global warming, more frequent and severe weather events,
rising sea levels, and shifts in ecosystems.
Economic Costs
The economic burden of pollution is immense, including loss of
productivity and ecosystem damage. The expenses on environmental
pollution control measures and increased healthcare costs also add to
the economic costs of pollution.
Social Impacts
Pollution can reduce overall quality of life by affecting people’s
health, well-being, and enjoyment of their environment.
Environmental degradation and its associated consequences, such as
droughts, water crises, etc, can cause social unrest and conflicts,
forced displacement of communities, etc.

SUGGESTED MEASURES FOR ADDRESSING
ENVIRONMENTAL POLLUTION
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To mitigate the effects of environmental pollution, a
comprehensive and multi-faceted approach is necessary, including:

Policy and Regulation: Governments must implement strict
environmental regulations to limit emissions, control waste, and
promote sustainable practices.

Public Awareness and Education: It is crucial to tackle
pollution by educating the public about the causes and consequences
of pollution and encouraging environmentally responsible behaviour.

Sustainable Practices: Promoting sustainable consumption
patterns and resource management.

The principles of the circular economy, which emphasise
recycling and reusing resources, should be widely adopted.

Technological Solutions: Innovations in clean energy, waste
management, and pollution control technologies can significantly
reduce human activities’ environmental footprint.

International Cooperation: Environmental pollution is a
transboundary issue that requires coordinated international efforts.

Through treaties, conventions, and collaborative initiatives, global
cooperation is essential for addressing environmental pollution
globally.

DISCUSSION
PROMPTS

Interconnectedness: How are the different consequences of

environmental pollution interconnected? Can you provide specific
examples?

Global Impact: What are the global implications of

environmental pollution, and how do they affect both developed and
developing countries?

Ethical Considerations: What are the ethical responsibilities of

individuals, corporations, and governments in addressing
environmental pollution?

fFuture Generations: How does environmental pollution impact

future generations? What can we do to ensure a sustainable future?
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Role of Technology: How can technological advancements help
mitigate the effects of environmental pollution?

Public Health: How can we effectively address the health risks
associated with air pollution, particularly in urban areas?

Environmental — Degradation: ~What are the long-term

ecological consequences of habitat loss and biodiversity decline
caused by pollution?

Climate Change: How can we balance economic growth with
climate change mitigation efforts?
Economic Costs: How can we quantify the economic costs of

environmental pollution, and what are the potential benefits of
investing in environmental protection?

Social Impacts: What are the social implications of

environmental displacement and resource scarcity caused by
pollution?
a

[ PRESENTATIONS

The Ecological Consequences of Pollution

= Examine the impact of pollution on various ecosystems, including
forests, oceans, and freshwater bodies.
= Discuss the loss of biodiversity and the disruption of food chains.
= Explore the concept of ecosystem services and how pollution
diminishes these services.
Climate Change and Pollution
= Explain the link between pollution and climate change, focusing on
greenhouse gas emissions.
= Discuss the potential impacts of climate change, such as rising sea
levels, extreme weather events, and ocean acidification.
= Explore mitigation strategies and adaptation measures.
The Role of Industries in Pollution
= Analyze the contributions of different industries to pollution, such
as manufacturing, agriculture, and transportation.
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= Discuss the regulatory measures in place to control industrial
pollution.

= Explore sustainable industrial practices and the concept of a
circular economy.

Global Cooperation on Environmental Pollution

= Examine international agreements and organizations working to
address pollution.

= Discuss the challenges of global cooperation, such as differing
national interests and economic disparities.

= Explore the role of individual citizens and communities in
promoting environmental sustainability.

POLLUTION IN UKRAINE

Ukraine, like many post-Soviet countries, faces significant
environmental challenges, including pollution. The legacy of Soviet-
era industrialization, coupled with more recent economic
developments, has contributed to various forms of pollution.

KEY POLLUTION ISSUES IN UKRAINE

Air Pollution

Industrial Emissions: Many Ukrainian industries, particularly
those in the mining, steel, and energy sectors, release harmful
pollutants into the air, including sulfur dioxide, nitrogen oxides, and
particulate matter.

Vehicle Emissions: The increasing number of vehicles,
especially older models, contributes to air pollution in urban areas.

Domestic Heating: During winter, many Ukrainians rely on
coal-burning stoves for heating, leading to significant air pollution,
especially in rural areas.

Water Pollution

Industrial Discharge: Industrial waste, including heavy
metals and chemicals, is often discharged into rivers and water
bodies, contaminating water sources.
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Agricultural Runoff: Fertilizers and pesticides used in
agriculture can seep into water bodies, leading to nutrient pollution
and harmful algal blooms.

Sewage Treatment: Inadequate sewage treatment facilities
can result in untreated sewage being discharged into rivers and lakes,
causing waterborne diseases.

Soil Pollution

Waste Disposal: Improper waste disposal practices, including
illegal dumping, can contaminate soil and groundwater.

Industrial Accidents: Industrial accidents, such as oil spills or
chemical leaks, can cause significant land pollution.

Agricultural Practices: Excessive use of chemical fertilizers
and pesticides can degrade soil quality.

Mining Activities: Mining operations can lead to soil erosion,
deforestation, and contamination of soil and water with heavy metals
and other pollutants.

Nuclear Pollution

Chernobyl Disaster: The 1986 Chernobyl disaster remains a
significant environmental and health challenge, with ongoing
contamination of soil and water in the affected areas.

Nuclear Power Plants: The operation of nuclear power
plants, while generating electricity, poses risks of accidents and
radioactive waste disposal.

The Impact of the War on Pollution

The ongoing war in Ukraine has exacerbated environmental
problems. The destruction of infrastructure, including power plants
and industrial facilities, has led to increased pollution. Additionally,
the conflict has disrupted environmental monitoring and regulation
efforts.

ADDRESSING POLLUTION IN UKRAINE

To combat pollution, Ukraine needs a comprehensive approach
that involves:
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Stricter Environmental Regulations: Implementing and
enforcing stricter environmental regulations to limit pollution from
industries and households.

Investment in Clean Technologies: Promoting the adoption
of cleaner technologies and renewable energy sources to reduce
emissions.

Improved Waste Management: Implementing effective
waste management systems, including recycling and proper disposal.

Public Awareness and Education: Raising public
awareness about the impacts of pollution and encouraging
environmentally friendly behaviors.

International Cooperation: Collaborating with international
organizations to share expertise and secure funding for
environmental protection.

By taking these steps, Ukraine can improve the health of its
citizens and protect its environment for future generations.

I SPEECH

The Silent Killer: The Dangers of Air Pollution in Ukraine

= Focus on the health impacts of air pollution, particularly in urban
areas.

= Highlight the role of industrial emissions, vehicle exhaust, and
domestic heating in contributing to air pollution.

= Call for stricter regulations and cleaner technologies to address this
issue.

A Poisoned Legacy: The Lasting Impact of Chernobyl

= Discuss the long-term consequences of the Chernobyl disaster,
including health risks and environmental damage.

= Highlight the ongoing challenges of nuclear waste management and
the need for international cooperation.

A River in Crisis: The Pollution of the Dnipro

= Explore the various sources of water pollution in the Dnipro River,
such as industrial discharge, agricultural runoff, and sewage.
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= Discuss the impact of pollution on aquatic ecosystems and human
health.

= Call for improved water treatment and sustainable agricultural
practices.

Ukraine’s Environmental Crisis: A Call to Action

= Provide a comprehensive overview of the various pollution issues
facing Ukraine.

= Discuss the root causes of these problems, including historical
legacy, economic factors, and the impact of the war.

= Present specific policy recommendations and citizen actions to
address these challenges.

A Sustainable Future for Ukraine: Balancing Economic

Growth and Environmental Protection

= Explore the tension between economic development and
environmental sustainability in Ukraine.

= Discuss the importance of green industries and sustainable
practices in driving economic growth.

= Highlight the role of international cooperation in supporting
Ukraine’s environmental goals.

READING
Read some articles about pollution in Ukraine.

Then, write a summary of the main issues and their causes:

7- Compare and contrast the different perspectives presented in
the articles on pollution in Ukraine.

2- Evaluate the effectiveness of the measures taken to address
pollution in Ukraine.

3- Propose potential solutions to the pollution problem in
Ukraine, based on your understanding of the articles.

4- Analyze the impact of industrial pollution on water quality in
Ukraine.

5- Discuss the role of agriculture in contributing to air pollution
in Ukraine.
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6- Examine the effects of pollution on human health and the
environment in Ukraine.

7- Compare the pollution levels in urban and rural areas of
Ukraine.

&- Research the historical context of pollution in Ukraine and
how it has evolved over time.

9- Evaluate the role of government policies in addressing
pollution in Ukraine.

70- Consider the challenges and opportunities for international
cooperation in addressing pollution in Ukraine.

DISCUSSION
PROMPTS

Here are some discussion prompts based on the

article “IN UKRAINE, TEENAGERS TEAM UP TO TACKLE

RIVER POLLUTION:

https://www.unicef.org/ukraine/en/stories/teenager-tackle-river-pollution
Youth Activism

How can young people effectively mobilize their communities to
address environmental issues? What role can social media play in
raising awareness and inspiring action?

Community Engagement

How can schools and educational institutions encourage students
to participate in environmental initiatives? What are the benefits of
involving local communities in environmental conservation efforts?

Environmental Education

What are the most effective ways to educate young people about
environmental issues? How can we integrate environmental
education into formal schooling?

Global Environmental Challenges

How can international cooperation address global environmental
problems like water pollution? What are the potential consequences
of inaction on climate change and environmental degradation?
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UNIT 4
WHAT IS CLIMATE CHANGE?

Climate change refers to long-term shifts in temperatures and
weather patterns. Such shifts can be natural, due to changes in the
sun’s activity or large volcanic eruptions. But since the 1800s,
human activities have been the main driver of climate change,
primarily due to the burning of fossil fuels like coal, oil and gas.

Burning fossil fuels generates greenhouse gas emissions that act
like a blanket wrapped around the Earth, trapping the sun’s heat and
raising temperatures.

The main greenhouse gases that are causing climate change
include carbon dioxide and methane. These come from using
gasoline for driving a car or coal for heating a building, for example.
Clearing land and cutting down forests can also release carbon
dioxide. Agriculture, oil and gas operations are major sources of
methane emissions. Energy, industry, transport, buildings,
agriculture and land use are among the main sectors causing
greenhouse gases.

HUMANS ARE RESPONSIBLE FOR GLOBAL WARMING

Climate scientists have showed that humans are responsible for
virtually all global heating over the last 200 years. Human activities
like the ones mentioned above are causing greenhouse gases that are
warming the world faster than at any time in at least the last two
thousand years.

The average temperature of the Earth’s surface is now about
1.2°C warmer than it was in the late 1800s (before the industrial
revolution) and warmer than at any time in the last 100,000 years.
The last decade (2011-2020) was the warmest on record, and each of
the last four decades has been warmer than any previous decade
since 1850.

Many people think climate change mainly means warmer
temperatures. But temperature rise is only the beginning of the story.
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Because the Earth is a system, where everything is connected,
changes in one area can influence changes in all others.

The consequences of climate change now include, among others,
intense droughts, water scarcity, severe fires, rising sea levels,
flooding, melting polar ice, catastrophic storms and declining
biodiversity.

PEOPLE ARE EXPERIENCING CLIMATE CHANGE IN
DIVERSE WAYS

Climate change can affect our health, ability to grow food,
housing, safety and work. Some of us are already more vulnerable to
climate impacts, such as people living in small island nations and
other developing countries. Conditions like sea-level rise and
saltwater intrusion have advanced to the point where whole
communities have had to relocate, and protracted droughts are
putting people at risk of famine. In the future, the number of people
displaced by weather-related events is expected to rise.

EVERY INCREASE IN GLOBAL WARMING MATTERS

In a series of UN reports, thousands of scientists and government
reviewers agreed that limiting global temperature rise to no more
than 1.5°C would help us avoid the worst climate impacts and
maintain a livable climate. Yet policies currently in place point to up
to 3.1°C of warming by the end of the century.

The emissions that cause climate change come from every part of
the world and affect everyone, but some countries produce much
more than others.The six biggest emitters (China, the United States
of America, India, the European Union, and Brazil) togehter
accounted for more than half of all global greenhouse gas emissions
in 2023. By contrast, the 47 least developed countries accounted for
only 3 per cent of global greenhouse gas emissions.

Everyone must take climate action, but people and countries
creating more of the problem have a greater responsibility to act first.
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DISCUSSION
PROMPTS

Ethical Implications: Discuss the ethical implications of climate

change, particularly regarding intergenerational equity and the
responsibilities of developed and developing nations.

Individual vs Collective Action: Debate the relative importance

of individual actions versus systemic changes in addressing climate
change. Can individuals make a significant impact, or are large-scale
policies and international cooperation essential?

Climate Justice: Explore the concept of climate justice and

how it relates to the disproportionate impact of climate change on
marginalized communities and developing nations.

Economic and Social Impacts: Discuss the potential economic
and social impacts of climate change, such as job displacement,
migration, and conflict. How can societies adapt to these challenges?

Technological Solutions: Evaluate the potential of technological
solutions, such as renewable energy, carbon capture and storage, and
geoengineering, to mitigate climate change. What are the risks and
benefits of these technologies?

Political Leadership: Discuss the role of political leaders in
addressing climate change. What are the challenges and
opportunities for effective climate policy, and how can public
pressure influence political decision-making?

CAUSES OF CLIMATE CHANGE

At the root of climate change is the phenomenon known as the
greenhouse effect, the term scientists use to describe the way that
certain atmospheric gases “trap” heat that would otherwise radiate
upward, from the planet’s surface, into outer space. On the one hand,
we have the greenhouse effect to thank for the presence of life on
earth; without it, our planet would be cold and unlivable.
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But beginning in the mid- to late-19™ century, human activity
began pushing the greenhouse effect to new levels. The result? A
planet that’s warmer right now than at any other point in human
history, and getting ever warmer. This global warming has, in turn,
dramatically altered natural cycles and weather patterns, with
impacts that include extreme heat, protracted drought, increased
flooding, more intense storms, and rising sea levels. Taken together,
these miserable and sometimes deadly effects are what have come to
be known as climate change.

Detailing and discussing the human causes of climate change isn’t
about shaming people, or trying to make them feel guilty for their
choices. It’s about defining the problem so that we can arrive at
effective solutions. And we must honestly address its origins — even
though it can sometimes be difficult, or even uncomfortable, to do
so. Human civilization has made extraordinary productivity leaps,
some of which have led to our currently overheated planet. But by
harnessing that same ability to innovate and attaching it to a renewed
sense of shared responsibility, we can find ways to cool the planet
down, fight climate change, and chart a course toward a more just,
equitable, and sustainable future.

Here’s a rough breakdown of the factors that are driving climate

change.

NATURAL CAUSES OF CLIMATE CHANGE

Some amount of climate change can be attributed to natural
phenomena. Over the course of Earth’s existence, volcanic eruptions,
fluctuations in solar radiation, tectonic shifts, and even small changes
in our orbit have all had observable effects on planetary warming and
cooling patterns.

Are the statements True or False? Correct the false
sentences.
1. The greenhouse effect is a completely negative phenomenon.
2. Human activity has significantly intensified the greenhouse effect.
3. Climate change is primarily caused by natural factors.

93



4. The burning of fossil fuels is a major contributor to climate
change.

5. Deforestation has no impact on climate change.

6. Volcanic eruptions are the primary cause of global warming.

7. Human activities have led to a warming planet.

8. Climate change is solely responsible for extreme weather events.

9. Addressing climate change requires global cooperation and
innovation.

10. The greenhouse effect is essential for life on Earth.

HUMAN-DRIVEN CAUSES OF CLIMATE CHANGE

Scientists agree that human activity is the primary driver of what
we’re seeing now worldwide. (This type of climate change is
sometimes referred to as anthropogenic, which is just a way of
saying “caused by human beings.”) The unchecked burning of fossil
fuels over the past 150 years has drastically increased the presence of
atmospheric greenhouse gases, most notably carbon dioxide. At the
same time, logging and development have led to the widespread
destruction of forests, wetlands, and other carbon sinks — natural
resources that store carbon dioxide and prevent it from being
released into the atmosphere.

Our ways of generating power for electricity, heat, and
transportation, our built environment and industries, our ways of
interacting with the land, and our consumption habits together serve
as the primary drivers of climate change. While the percentages of
greenhouse gases stemming from each source may fluctuate, the
sources themselves remain relatively consistent.

Generating Power

Generating electricity and heat by burning fossil fuels causes a
large chunk of global emissions. Most electricity is still generated by
burning coal, oil, or gas, which produces carbon dioxide and nitrous
oxide — powerful greenhouse gases that blanket the Earth and trap
the sun’s heat. Globally, a bit more than a quarter of electricity
comes from wind, solar and other renewable sources which, as
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opposed to fossil fuels, emit little to no greenhouse gases or
pollutants into the air.
Manufacturing Goods
Manufacturing and industry produce emissions, mostly from
burning fossil fuels to produce energy for making things like cement,
iron, steel, electronics, plastics, clothes, and other goods. Mining and
other industrial processes also release gases, as does the construction
industry. Machines used in the manufacturing process often run on
coal, oil, or gas; and some materials, like plastics, are made from
chemicals sourced from fossil fuels. The manufacturing industry is
one of the largest contributors to greenhouse gas emissions
worldwide.
Cutting Down Forests
Cutting down forests to create farms or pastures, or for other
reasons, causes emissions, since trees, when they are cut, release the
carbon they have been storing. Each year approximately 12 million
hectares of forest are destroyed. Since forests absorb carbon dioxide,
destroying them also limits nature’s ability to keep emissions out of
the atmosphere. Deforestation, together with agriculture and other
land use changes, is responsible for roughly a quarter of global
greenhouse gas emissions.
Using Transportation
Most cars, trucks, ships, and planes run on fossil fuels. That
makes transportation a major contributor of greenhouse gases,
especially carbon-dioxide emissions. Road vehicles account for the
largest part, due to the combustion of petroleum-based products, like
gasoline, in internal combustion engines. But emissions from ships
and planes continue to grow. Transport accounts for nearly one
guarter of global energy-related carbon-dioxide emissions. And
trends point to a significant increase in energy use for transport over
the coming years.
Producing Food
Producing food causes emissions of carbon dioxide, methane, and
other greenhouse gases in various ways, including through
deforestation and clearing of land for agriculture and grazing,
digestion by cows and sheep, the production and use of fertilizers
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and manure for growing crops, and the use of energy to run farm
equipment or fishing boats, usually with fossil fuels. All this makes
food production a major contributor to climate change. Greenhouse
gas emissions also come from packaging and distributing food.
Powering Buildings

Globally, residential and commercial buildings consume over half
of all electricity. As they continue to draw on coal, oil, and natural
gas for heating and cooling, they emit significant quantities of
greenhouse gas emissions. Growing energy demand for heating and
cooling, with rising air-conditioner ownership, as well as increased
electricity consumption for lighting, appliances, and connected
devices, has contributed to a rise in energy-related carbon-dioxide
emissions from buildings in recent years.

Consuming Too Much

Your home and use of power, how you move around, what you
eat and how much you throw away all contribute to greenhouse gas
emissions. So does the consumption of goods such as clothing,
electronics, and plastics. A large chunk of global greenhouse gas
emissions are linked to private households. Our lifestyles have a
profound impact on our planet. The wealthiest bear the greatest
responsibility: the richest 1 per cent of the global population
combined account for more greenhouse gas emissions than the
poorest 50 per cent.

Answer the following questions based on the texts.

=

. How does the burning of fossil fuels contribute to climate change?

2. What role does deforestation play in increasing greenhouse gas
emissions?

. In what ways does the food industry contribute to climate change?

. How does the transportation sector impact climate change?

. What are the main sources of greenhouse gas emissions from the
manufacturing industry?

6. How does the way we power our buildings contribute to climate

change?

O~ w
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7. What are some everyday consumption habits that contribute to
climate change?

8. How does the concept of “carbon footprint” relate to individual
actions and climate change?

9. What are some of the most effective ways to reduce our individual
carbon footprint?

10. What are the potential consequences of inaction on climate
change?

a
[ INFOGRAPHICS

Pie Chart: Greenhouse Gas Emissions in Ukraine by Sector

Goal: To illustrate which sectors of the Ukrainian economy
contribute the most to greenhouse gas emissions.
Sectors: Energy (thermal power plants), industry (metallurgy,
chemical industry), transportation, agriculture.
Data: Utilize data from the State Statistics Service of Ukraine or
international organizations (the European Environment Agency).
= Breakdown of the energy sector: Consider breaking down the
energy sector into more specific sub-sectors like coal, natural gas,
and renewables to provide a more detailed view.
= Comparison to other countries: If data is available, compare
Ukraine’s emissions breakdown to other countries in the region or
globally.

Bar Chart: Dynamics of CO> Emissions in Ukraine over the

Last 70 Years

Goal: To demonstrate how carbon dioxide emissions in Ukraine
have changed over a specific period.
X-axis: Years (e.g., 2014-2024).
Y-axis: Amount of CO; emissions (in million tons).
Data: Employ data from the State Emissions Registry.
= Highlight key trends: Identify any significant increases or decreases
in emissions and discuss potential reasons behind these changes.
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= Correlation with other factors: Explore correlations between
emissions and economic growth, energy consumption, or policy
changes.

Map of Ukraine: Regions with the Highest Emissions

Goal: To visualize the geographic distribution of greenhouse gas
emissions across Ukraine’s regions.
Data: Utilize data from regional state administrations or
specialized studies.
Colour scale: A darker colour indicates higher emissions in the
region.
= Interactive map: Create an interactive map that allows users to
zoom in on specific regions and view detailed data.
= Qverlay with other data: Overlay the emissions map with maps of
population density, industrial activity, or protected areas to identify
potential relationships.

Pie Chart: Structure of UKraine’s Energy Sector

Goal: To showcase the energy sources used in Ukraine and their
contribution to overall electricity generation.
Sectors: Coal, gas, nuclear energy, hydropower, renewable
energy sources.
Data: Use data from the Ministry of Energy of Ukraine.
= Future projections: Include projections for the future energy mix
based on government policies and technological advancements.
= Comparison with renewable energy targets: Compare the actual
share of renewables to the country’s renewable energy targets.

IMPACTS OF CLIMATE CHANGE

The impacts of climate change are far-reaching and affect various
aspects of our planet and society. Here are some of the key impacts:
Environmental Impacts
Rising Sea Levels: As global temperatures rise, glaciers and
ice sheets melt, leading to rising sea levels. This threatens coastal
cities and small island nations with flooding and erosion.
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More Frequent and Intense Extreme Weather Events:
Climate change is making weather patterns more extreme. We are
seeing more frequent and intense heatwaves, droughts, floods, and
storms.

Ocean Acidification: The absorption of excess carbon dioxide
by the oceans is causing them to become more acidic. This threatens
marine ecosystems, particularly coral reefs and shellfish.

Loss of Biodiversity: Many species are struggling to adapt to
the rapid changes brought about by climate change. This can lead to
species extinction and loss of biodiversity.

Social and Economic Impacts

Food Security: Changes in temperature and precipitation
patterns can disrupt agricultural production, leading to food
shortages and price increases.

Water Scarcity: Climate change can exacerbate water scarcity,
particularly in arid and semi-arid regions. This can lead to conflicts
over water resources and impact agriculture and human health.

Economic Disruptions: Extreme weather events can damage
infrastructure, disrupt supply chains, and displace people, leading to
significant economic losses.

Health Risks: Climate change can increase the spread of
diseases, heat-related illnesses, and mental health problems.

Migration and Displacement: Climate change can force
people to migrate from their homes due to rising sea levels, extreme
weather events, or loss of livelihoods.

Mitigating Climate Change

To address the impacts of climate change, it is crucial to reduce
greenhouse gas emissions and adapt to the changes that are already
happening. This includes transitioning to clean energy sources,
improving energy efficiency, protecting forests, and investing in
climate-resilient infrastructure.

Individual Actions

While large-scale efforts are needed to combat climate change,
individuals can also make a difference. You can do:

v Reduce your carbon footprint by conserving energy, reducing
waste, and choosing sustainable transportation options.
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v' Support policies that promote clean energy and climate action.

v' Educate yourself and others about climate change and its impacts.

v Make sustainable choices in your daily life, such as reducing meat
consumption and choosing eco-friendly products.

DISCUSSION
QUESTIONS

7- What are the most significant environmental impacts of climate
change, and how do they affect ecosystems and biodiversity?

2- How does climate change contribute to extreme weather
events, and what are the implications for human society?

3- In what ways does climate change exacerbate social and
economic inequalities, both within and between countries?

4- How can we mitigate the risks associated with climate-induced
migration and displacement?

5- What are the potential health consequences of climate change,
and how can we protect vulnerable populations?

6- What are the economic costs of climate change, and how can
we balance economic growth with environmental sustainability?

7- What role can individuals play in mitigating climate change,
and what are some practical steps we can take in our daily lives?

&- How can international cooperation and multilateral agreements
address the global challenge of climate change?

9- What are the ethical implications of climate change, and how
should we distribute the burdens and benefits of climate action?

70- What are the potential tipping points in the climate system,
and what are the consequences if these thresholds are crossed?

EFFECTS OF CLIMATE CHANGE

Climate change is already having visible effects on the world. The
Earth is warming, rainfall patterns are changing, and sea levels are
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rising. These changes can increase the risk of heatwaves, floods,
droughts, and fires.
Hotter Temperatures
As greenhouse gas concentrations rise, so does the global surface
temperature. The last decade, 2011-2020, is the warmest on record.
Since the 1980s, each decade has been warmer than the previous one.
Nearly all land areas are seeing more hot days and heat waves.
Higher temperatures increase heat-related illnesses and make
working outdoors more difficult. Wildfires start more easily and
spread more rapidly when conditions are hotter. Temperatures in the
Arctic have warmed at least twice as fast as the global average.
More Severe Storms
Destructive storms have become more intense and more frequent
in many regions. As temperatures rise, more moisture evaporates,
which exacerbates extreme rainfall and flooding, causing more
destructive storms. The frequency and extent of tropical storms is
also affected by the warming ocean. Cyclones, hurricanes, and
typhoons feed on warm waters at the ocean surface. Such storms
often destroy homes and communities, causing deaths and huge
economic losses.
Increased Drought
Climate change is changing water availability, making it scarcer
in more regions. Global warming exacerbates water shortages in
already water-stressed regions and is leading to an increased risk of
agricultural droughts affecting crops, and ecological droughts
increasing the vulnerability of ecosystems. Droughts can also stir
destructive sand and dust storms that can move billions of tons of
sand across continents. Deserts are expanding, reducing land for
growing food. Many people now face the threat of not having enough
water on a regular basis.
A Warming, Rising Ocean
The ocean soaks up most of the heat from global warming. The
rate at which the ocean is warming strongly increased over the past
two decades, across all depths of the ocean. As the ocean warms, its
volume increases since water expands as it gets warmer. Melting ice
sheets also cause sea levels to rise, threatening coastal and island
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communities. In addition, the ocean absorbs carbon dioxide, keeping
it from the atmosphere. But more carbon dioxide makes the ocean
more acidic, which endangers marine life and coral reefs.
Loss of Species

Climate change poses risks to the survival of species on land and
in the ocean. These risks increase as temperatures climb.
Exacerbated by climate change, the world is losing species at a rate
1,000 times greater than at any other time in recorded human history.
One million species are at risk of becoming extinct within the next
few decades. Forest fires, extreme weather, and invasive pests and
diseases are among many threats related to climate change. Some
species will be able to relocate and survive, but others will not.

Not Enough Food

Changes in the climate and increases in extreme weather events
are among the reasons behind a global rise in hunger and poor
nutrition. Fisheries, crops, and livestock may be destroyed or become
less productive. With the ocean becoming more acidic, marine
resources that feed billions of people are at risk. Changes in snow
and ice cover in many Arctic regions have disrupted food supplies
from herding, hunting, and fishing. Heat stress can diminish water
and grasslands for grazing, causing declining crop yields and
affecting livestock.

More Health Risks

Climate change is the single biggest health threat facing
humanity. Climate impacts are already harming health, through air
pollution, disease, extreme weather events, forced displacement,
pressures on mental health, and increased hunger and poor nutrition
in places where people cannot grow or find sufficient food. Every
year, environmental factors take the lives of around 13 million
people. Changing weather patterns are expanding diseases, and
extreme weather events increase deaths and make it difficult for
health care systems to keep up.

Poverty and Displacement

Climate change increases the factors that put and keep people in
poverty. Floods may sweep away urban slums, destroying homes and
livelihoods. Heat can make it difficult to work in outdoor jobs. Water
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scarcity may affect crops. Over the past decade (2010-2019),
weather-related events displaced an estimated 23.1 million people on
average each year, leaving many more vulnerable to poverty. Most
refugees come from countries that are most vulnerable and least
ready to adapt to the impacts of climate change.

Climate change is a complex issue with far-reaching
consequences. Addressing this challenge requires global cooperation,
technological innovation, and individual actions. By working
together, we can mitigate the impacts of climate change and build a
sustainable future.

@Answer the following questions based on the texts.

1. What are the primary causes of climate change, and how do
human activities contribute to this phenomenon?

2. How does climate change impact biodiversity and ecosystems, and
what are the potential consequences for future generations?

3. What are the economic and social implications of climate change,
and how can we mitigate these impacts?

4. What role can individuals, communities, and governments play in
addressing climate change?

5. How can we balance the need for economic development with
environmental sustainability in the face of climate change?

®Are the statements True or False? Correct the false
sentences.

1. Climate change is primarily caused by natural factors.

2. Global temperatures have been steadily increasing in recent
decades.

3. Extreme weather events, such as hurricanes and droughts, are
becoming less frequent due to climate change.

4. Ocean acidification is a direct consequence of increased carbon
dioxide emissions.

5. Climate change has no significant impact on biodiversity.
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@Match the climate change impact with its corresponding
consequence.

Create a visual representation (e.g., a diagram, infographic) to
illustrate the interconnectedness of these impacts. For example, a
simple diagram might show how rising temperatures lead to
increased drought, which in turn can cause wildfires and affect food
security.

1. Ocean acidification __ a) Increased risk of wildfires

2. Loss of biodiversity b) Damage to infrastructure and loss of life

3. Rising temperatures ¢) Water scarcity and decreased agricultural yields
4. More severe storms __ d) Harm to marine ecosystems

5. Increased drought e) Disruption of ecosystems and food chains

1. Climate Change :
mpacts, Risks and Adaptation

https://www.eea.europa.eu/en/topics/in-depth/climate-change-impacts-risks-
and-adaptation

2. Effects of Climate Change
https://www.nrdc.org/stories/what-are-effects-climate-change#weather

3. Consequences of Climate Change
https://climate.ec.europa.eu/climate-change/consequences-climate-
change_en

WHAT IS GLOBAL WARMING?

Global warming is a phenomenon of climate change characterized
by a general increase in average temperatures of the Earth, which
modifies the weather balances and ecosystems for a long time. It is
directly linked to the increase of greenhouse gases in our
atmosphere, worsening the greenhouse effect.

In fact, the average temperature of the planet has increased by
0.8° Celsius (33.4° Fahrenheit) compared to the end of the 19"
century. Each of the last three decades has been warmer than all

104


https://www.eea.europa.eu/en/topics/in-depth/climate-change-impacts-risks-and-adaptation
https://www.eea.europa.eu/en/topics/in-depth/climate-change-impacts-risks-and-adaptation
https://www.nrdc.org/stories/what-are-effects-climate-change#weather
https://climate.ec.europa.eu/climate-change/consequences-climate-change_en
https://climate.ec.europa.eu/climate-change/consequences-climate-change_en

previous decades since the beginning of the statistical surveys in
1850.

At the pace of current CO, emissions, scientists expect an
increase of between 1.5° and 5.3°C (34.7° to 41.5°F) in average
temperature by 2100. If no action is taken, it would have harmful
consequences to humanity and the biosphere.

DISCUSSION
QUESTIONS

7- What are the primary greenhouse gases contributing to global
warming, and how do human activities impact their levels in the
atmosphere?

2- How does global warming affect weather patterns and climate
variability, and what are the potential consequences for agriculture,
water resources, and human health?

3- What are the potential tipping points in the climate system, and
what are the consequences if these thresholds are crossed?

GLOBAL WARMING CAUSES

The greenhouse effect is a natural phenomenon. However, the
increase in greenhouse gases is linked to human activities. It is thus
no surprise that the world’s leading climate scientists believe that
human activities are very likely the main cause of global warming
since the mid-twentieth century, mostly because of:

Fossil Fuels: the massive use of fossil fuels is obviously the
first source of global warming, as burning coal, oil and gas produces
carbon dioxide — the most important greenhouse gas in the
atmosphere — as well as nitrous oxide.

Deforestation: the exploitation of forests has a major role in
climate change. Trees help regulate the climate by absorbing CO,
from the atmosphere. When they are cut down, this positive effect is
lost and the carbon stored in the trees is released into the atmosphere.

Intensive Farming: another cause of global warming is
intensive farming, not only with the ever-increasing livestock, but

105



also with plant protection products and fertilizers. In fact, cattle and
sheep produce large amounts of methane when digesting their food,
while fertilizers produce nitrous oxide emissions.

Waste Disposal: waste management methods like landfills and
incineration emit greenhouse and toxic gases — including methane —
that are released into the atmosphere, soil and waterways,
contributing to the increase of the greenhouse effect.

Mining: modern life is highly dependent on the mining and
metallurgical industry. Metals and minerals are the raw materials
used in the construction, transportation and manufacturing of goods.
From extraction to delivery, this market accounts for 5% of all
greenhouse gas emissions.

Overconsumption: finally, overconsumption also plays a
major role in climate change. In fact, it is responsible for the
overexploitation of natural resources and emissions from
international freight transport, which both contribute to global
warming.

WRITING
ACTIVITIES

7- Write a persuasive essay arguing for stricter regulations on
greenhouse gas emissions from the fossil fuel industry. Use evidence
from the text to support your claims.

2- Write a short story set in a future world where climate change
has had devastating effects. Explore the challenges faced by the
characters and the impact on society.

3- Write an informative essay explaining the role of deforestation
in climate change. Discuss the specific impacts of deforestation and
potential solutions.

4- Write an opinion piece arguing for or against the idea that
individual actions can make a significant difference in combating
climate change. Use examples to support your viewpoint.

5- Research and write a paper on the impact of intensive farming
practices on climate change. Discuss specific pollutants and potential
mitigation strategies.
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GLOBAL WARMING EFFECTS

Here are some consequences:

On biodiversity: the increase of temperatures and the climate
upheavals disturb the ecosystems, modify the conditions and cycles
of plant reproduction. The scarcity of resources and climate change
are changing life habits and migratory cycles of animals. We are
already witnessing the disappearance of many species — including
endemic species — or, conversely, the intrusion of invasive species
that threaten crops and other animals. Global warming therefore
impacts biodiversity. It is the balance of biodiversity that is modified
and threatened. According to the IPCC, a 1.5°C (34.7°F) average rise
might put 20-30% of species at risk of extinction. If the planet warms
by more than 2°C, most ecosystems will struggle.

On oceans: because of global warming, permafrost and ice are
melting massively at the poles, increasing the sea level at a rate never
known before. In a century, the increase reached 18 cm (including 6
cm in the last 20 years). The worst case scenario is a rise of up to 1m
by 2100. The acidification of the oceans is also of great concern. In
fact, the large amount of CO. captured by the oceans makes them
more acidic, arousing serious questions about the adaptability of
seashells or coral reefs.

On humans: human beings are not spared by these upheavals.
Climate change is affecting the global economy. It is already shaking
up social, health and geopolitical balances in many parts of the
world. The scarcity of resources like food and energy gives rise to
new conflicts. Rising sea levels and floods are causing population
migration. Small island states are in the front line. The estimated
number of climate refugees by 2050 is 250 million people.

On the weather: for decades now, meteorologists and
climatologists around the world have been watching the effects of
global warming on the weather phenomena. The impact is huge:
more droughts and heatwaves, more precipitations, more natural
disasters like floods, hurricanes, storms and wildfires, frost-free
season, etc.
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WRITING
PROMPTS

The Silent Extinction Research a specific species threatened

by climate change. Write a persuasive essay arguing for its
protection and the importance of biodiversity.

A Rising Tide Imagine you are a resident of a coastal city facing

the threat of rising sea levels. Write a personal narrative about the
challenges and fears you face.

A Famine’s Grip Climate change is causing food shortages in

many regions. Write a news article about a specific region affected
by this crisis and propose potential solutions.

The Human Cost Explore the impact of climate change on

human health, such as the spread of diseases and mental health
issues. Write a research paper analyzing these effects.

A Call to Action Write a persuasive speech urging individuals
and governments to take immediate action to combat climate change.
Highlight the urgency of the situation and propose specific steps to
mitigate its effects.

GLOBAL WARMING PREVENTION

Good news — there are ways to reduce global warming. But how
to react to climate change? What solutions to consider?

Renewable energies: the first way to prevent climate change
is to move away from fossil fuels. What are the alternatives?
Renewable energies like solar, wind, biomass and geothermal.

Energy & water efficiency: producing clean energy is
essential, but reducing our consumption of energy and water by
using more efficient devices (e.g., LED light bulbs, innovative
shower systems) is less costly and equally important.

Sustainable transportation: promoting public transportation,
carpooling, but also electric and hydrogen mobility, can definitely
help reduce CO; emissions and thus fight global warming.
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Sustainable infrastructure: in order to reduce the CO:
emissions from buildings — caused by heating, air conditioning, hot
water or lighting — it is necessary both to build new low energy
buildings, and to renovate the existing constructions.

Sustainable agriculture & forest management:
encouraging better use of natural resources, stopping massive
deforestation as well as making agriculture greener and more
efficient should also be a priority.

Responsible consumption & recycling: adopting
responsible consumption habits is crucial, be it regarding food
(particularly meat), clothing, cosmetics or cleaning products. Last
but not least, recycling is an absolute necessity for dealing with
waste.

By implementing these solutions, we can mitigate the effects of
climate change and create a more sustainable future for generations
to come. It’s crucial to remember that every individual can contribute
to this global effort by making conscious choices in their daily lives.

DISCUSSION
PROMPTS

Renewable Energy

= What are the most promising renewable energy technologies?
= How can we overcome challenges like energy storage and grid
integration to accelerate the adoption of these technologies?
Energy Efficiency
= What are the most effective strategies for improving energy
efficiency in buildings and transportation?
=How can we incentivize individuals and businesses to adopt
energy-saving measures?
Sustainable Agriculture and Forestry
= How can we promote sustainable agricultural practices, such as
agroforestry and organic farming?
= What role do forests play in mitigating climate change, and how
can we protect and restore them?
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Circular Economy

= How can we transition to a circular economy, where resources are
used efficiently and waste is minimized?

=What are the benefits of a circular economy for both the
environment and the economy?

READING
UKRAINE'’S CLIMATE CHANGE POLICY

Read and analyze the provided articles on Ukraine’s climate
change policy (https://rac.org.ua/en/topics/ukraines-climate-change-
policy/). Identify key points:

= Summarize the main arguments and findings of each article.

= Highlight the challenges and opportunities facing Ukraine in
addressing climate change.

= Discuss the role of international cooperation, particularly with the
EU, in supporting Ukraine’s climate goals.

= Evaluate the effectiveness of Ukraine’s current climate policies.

= Propose potential solutions or recommendations to strengthen
Ukraine’s climate action.

® Discuss the potential impact of the war on Ukraine’s climate goals.

= What are the main drivers of climate change in Ukraine?

= How does climate change impact Ukraine’s economy, society, and
environment?

= What are the key policies and strategies that Ukraine has
implemented to address climate change?

= What are the main obstacles to effective climate action in Ukraine?

= How can Ukraine balance its economic development goals with its
climate commitments?

= What role can international cooperation play in supporting
Ukraine’s climate transition?

® Remember to cite your sources appropriately.
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UNIT 5
IMPORTANCE OF NATURE CONSERVATION

Habitats are constantly changing through naturally occurring
dynamics and human influence. But while Earth’s ecosystems can
manage natural change, human actions leave devastating or
irreversible effects on the environment.

Earth has lost 60% of all terrestrial wildlife in the last 50 years
and 90% of big ocean fish in the previous century. Humankind may
be experiencing a mass extinction event, which is when 75 percent or
more species are lost at a time.

That’s why nature conservation must be taken seriously.

Theodore Roosevelt, a former 20th-century president of the USA,
once said: “The conservation of natural resources is the fundamental
problem. Unless we solve that problem, it will avail us little to solve
all others.” His words help to demonstrate that nature conservation
has been an important topic in the past and that now really is the last
chance to take action.

There are three main reasons for nature conservation:

» For humankind’s survival: to repair some of the damage done by
humans and maintain the environment for future generations.

» For biodiversity: to maintain species diversity for our benefit and
that of wildlife.

» For heritage: to provide opportunities for education and the
enjoyment of the environment.

Nature conservation is crucial to keeping Earth habitable for
humans.

WHAT IS NATURE CONSERVATION?

Nature conservation is the care and protection of Earth’s natural
resources for current and future generations. Earth’s natural
resources include air, minerals, plants, soil, water, and wildlife.
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Examples of nature conservation include:
Restoring and maintaining habitats
Maintaining species diversity and genes
Maintaining ecosystems
Preventing wasteful use of natural resources
Maintaining environment functions
Preventing deforestation
Reducing overfishing
These all contribute to mitigating climate change to various
extents.
Nature conservation can take many forms:
= Gazetted protected areas, such as national parks.
= Communal conservation efforts by indigenous peoples and local
communities.
= Conservation oai: private lands.

[ PRESENTATIONS

The Urgent Need for Nature Conservation

= Explore the current state of the planet's biodiversity and
ecosystems.

= Discuss the human activities that threaten nature and the
consequences of inaction.

= Highlight the importance of conservation for human well-being and
future generations.

The Role of Protected Areas in Nature Conservation

= Define protected areas and discuss their different categories (e.g.,
national parks, wildlife sanctuaries, marine reserves).

= Explore the benefits of protected areas for biodiversity
conservation, ecosystem services, and human well-being.

= Discuss the challenges facing protected areas and strategies for
their effective management.

Community-Based  Conservation: = Empowering  Local

AN N N N N NN

Communities
= Explain the concept of community-based conservation.
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= Discuss the benefits of involving local communities in conservation
efforts.
= Explore case studies of successful community-based conservation
initiatives.
Financing  Conservation: Innovative Approaches and

Challenges

= Explore the various funding sources for conservation, including
government budgets, private donations, and impact investing.

= Discuss the challenges of financing conservation, such as limited
resources and competing priorities.

= Explore innovative financing mechanisms, such as payments for
ecosystem services and conservation bonds.

The Future of Conservation: A Vision for a Sustainable

Planet

= Discuss the long-term goals of conservation and the challenges that
need to be overcome.

= Explore the role of international cooperation in addressing global
environmental issues.

= Highlight the importance of education and public awareness in
promoting conservation.

. Learn more
1. Nature Conservation ’
https://natureconservation.pensoft.net/

2. Understanding Nature Conservation: 6 Conservation
Methods
https://www.masterclass.com/articles/nature-conservation-explained

NATURE CONSERVATION IN UKRAINE

Ukraine boasts a diverse range of ecosystems, from the
Carpathian Mountains to the vast steppe, making it a vital hub for
biodiversity. However, like many countries, Ukraine faces significant
environmental challenges, including deforestation, pollution, and
climate change.
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KEY CONSERVATION EFFORTS IN UKRAINE

National Nature Parks and Reserves

Ukraine has a well-developed network of national parks and
reserves, including the Carpathian National Nature Park, the Shatsky
National Natural Park, and the Ukrainian Polissya Nature Reserve.
These protected areas safeguard diverse ecosystems, from pristine
forests to wetlands and steppe landscapes.

Biodiversity Conservation

Organizations like the Ukrainian Society for Nature Conservation
(USPN) and the Ukrainian Nature Conservation Group (UNCG)
work to protect Ukraine's rich biodiversity. These groups focus on
species conservation, habitat restoration, and public awareness
campaigns.

Sustainable Forest Management

Efforts are underway to promote sustainable forest management
practices, including selective logging and reforestation. This helps to
maintain forest ecosystems and reduce deforestation.

Water Resource Protection

Ukraine is working to protect its water resources, including rivers,
lakes, and wetlands. This involves reducing pollution, improving
water quality, and implementing sustainable water management
practices.

Climate Change Mitigation and Adaptation

Ukraine is taking steps to reduce greenhouse gas emissions and
adapt to the impacts of climate change. This includes promoting
renewable energy sources, improving energy efficiency, and
implementing climate-resilient infrastructure.

CHALLENGES AND THREATS

lllegal Logging: lllegal logging remains a significant threat to
Ukraine’s forests, particularly in the Carpathian Mountains.

Pollution: Industrial pollution and agricultural runoff continue to
degrade water bodies and soil.
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Climate Change: Rising temperatures and changing
precipitation patterns are impacting Ukraine’s ecosystems.

War and Conflict: The ongoing war with Russia has had a
devastating impact on Ukraine’s environment, including damage to
protected areas and pollution from military activities.

Despite these challenges, Ukraine’s commitment to nature
conservation is evident. By strengthening conservation efforts,
promoting sustainable practices, and addressing the root causes of
environmental problems, Ukraine can ensure a healthy and thriving
natural environment for future generations.

@Are the statements True or False? Correct the false
sentences.

=

. Ukraine has a diverse range of ecosystems.
. Deforestation is not a significant issue in Ukraine.
. The Carpathian National Nature Park is one of Ukraine’s protected
areas.
4. The Ukrainian Society for Nature Conservation is a non-
governmental organization dedicated to environmental protection.
5. Ukraine has made significant progress in reducing greenhouse gas
emissions.
. lllegal logging is a minor problem in Ukraine’s forests.
. Water pollution is not a major environmental issue in Ukraine.
8. Climate change has no significant impact on Ukraine’s
ecosystems.
9. The war with Russia has had a negative impact on Ukraine’s
environment.
10. Ukraine’s commitment to nature conservation is strong.

w N

~N O

®Match the following terms with their corresponding
definitions or examples from the text.
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a) Reducing greenhouse gas emissions and adapting to
climate change impacts.

1. Carpathian National Nature b) Protecting rivers, lakes, and wetlands from pollution and

Park
2. Ukrainian Society for Nature

overuse.
¢) A protected area in the Carpathian Mountains.
d) A non-governmental organization working to protect

Conservation

: Ukraine’s biodiversity.
3. Sustainable forest &

e) The practice of managing forests in a way that meets
management

s resent needs without compromising future generations.
4. Water resource protection 4 P 2/ &

: sl The illegal cutti d al of trees.
5. Climate change mitigation J) The illegal cutting and removal of trees

i 1 5 :
6 HllogEl logging 2) The release of harmful substances into the environment,

. such as air, water, and soil.
7. Pollution __

&, Climabe thangs,. . h) The variety of life on Earth, including plants, animals,

9. Warand:conflict fungi, and microorganisms.

. . . i) Armed conflicts that can damage the environment and
10. Biodiversity conservation ) i &
disrupt conservation efforts.

J) Changes in Earth’s climate, primarily due to human

activities.

UKRAINIAN NATURE CONSERVATION GROUP

In 2014, a group of Ukrainian biologists united to preserve the
wild nature of Ukraine. In 2018, they officially registered as the
nonprofit non-governmental organization “Ukrainian Nature
Conservation Group”’(UNCG), dedicated to the protection of
biodiversity and the development of the protected area network in
Ukraine. It brings together experts and scientists to work towards
these goals. And now gathering more than 50 nature conservation
professionals and  activists from all  over  Ukraine.
(https://uncg.org.ua/en/about-us/)

KEY ACTIVITIES OF THE UNCG INCLUDE:
Biodiversity Conservation: The UNCG focuses on protecting
Ukraine’s rich biodiversity, including rare and endangered species.
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Protected Area Development: The organization works to
establish and manage new protected areas, as well as improve the
management of existing ones.

Scientific Research: The UNCG conducts scientific research
to better understand Ukraine’s ecosystems and inform conservation
efforts.

Public Awareness: The UNCG engages in public outreach
and education to raise awareness about environmental issues and
promote sustainable practices.

International Cooperation: The UNCG collaborates with
international organizations and experts to share knowledge and
experience.

The UNCG has made significant contributions to nature
conservation in Ukraine, and its work continues to be vital in
protecting the country’s natural heritage.

DISCUSSION
QUESTIONS

7- What are the primary goals of the UNCG?

2- How does the UNCG contribute to the protection of
biodiversity in Ukraine?

3- What specific actions has the UNCG taken to establish and
manage protected areas?

4- How does the UNCG engage the public in environmental
conservation efforts?

5- What are the challenges faced by the UNCG in its work, and
how does it overcome these challenges?

6:- How does international cooperation benefit the UNCG’s
conservation efforts?

7- What are the future plans and aspirations of the UNCG?

&- How can individuals and communities support the work of the
UNCG and contribute to nature conservation in Ukraine?

9- What are the most pressing environmental issues facing
Ukraine today, and how is the UNCG addressing these challenges?
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70- What lessons can be learned from the UNCG’s experience

that can be applied to other countries facing similar environmental
challenges?

WHAT IS A ‘NATURE RESERVE’?

Nature reserves are large areas of land that have been set aside to
protect and preserve natural habitat and ecosystems for common, rare
and endangered animal and plants species and their natural
processes.

Designating areas to be protected from human development
ensures everyone will have access to these spectacular ecosystems
for recreation, wildlife observation and the pure enjoyment of being
surrounded by the beauty of nature.

KEY CHARACTERISTICS OF NATURE RESERVES:

Protection: Strict regulations are in place to safeguard the
natural environment and its inhabitants from human activities like
hunting, logging, and pollution.

Conservation: Nature reserves aim to maintain ecological
balance and preserve ecosystems in their natural state.

Research: Scientists conduct studies within these areas to
understand ecological processes, monitor species populations, and
develop conservation strategies.

Education: Nature reserves often provide educational
opportunities for visitors, promoting environmental awareness and
appreciation for nature.

Recreation: Many reserves offer opportunities for activities like
hiking, birdwatching, camping, and photography, allowing people to
connect with nature responsibly.

TYPES OF NATURE RESERVES:

Strict Nature Reserves: These are highly protected areas
where human activities are strictly limited to scientific research and
monitoring.
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Wildlife Sanctuaries: These reserves focus on protecting
specific animal species or groups of animals.

Biosphere Reserves: These are large areas of land or water
that are internationally recognized for their ecological importance
and are managed for the conservation of biodiversity, sustainable
development, and scientific research.

National Parks: These are large areas of land that are protected
by the government for conservation and recreation.

IMPORTANCE OF NATURE RESERVES:

Biodiversity Conservation: Nature reserves safeguard a wide
range of plant and animal species, many of which are endangered or
threatened.

Ecosystem Services: These areas provide essential ecosystem
services like clean air, water, and soil, as well as climate regulation
and pollination.

Scientific Research: Nature reserves serve as living
laboratories for scientists to study ecological processes and develop
conservation strategies.

Cultural Heritage: Many reserves protect cultural sites and
traditional knowledge associated with indigenous communities.

Tourism and Recreation: Nature reserves attract tourists,
contributing to local economies and promoting sustainable tourism.

CHALLENGES FACING NATURE RESERVES:

Habitat Loss and Fragmentation: Human activities like
deforestation, urbanization, and agriculture threaten the integrity of
nature reserves.

Climate Change: Rising temperatures, changing precipitation
patterns, and extreme weather events can disrupt ecosystems and
impact species within reserves.

Poaching and lllegal Wildlife Trade: lllegal hunting and
trafficking of wildlife pose significant threats to biodiversity.

Pollution: Air, water, and land pollution can degrade habitats
and harm wildlife.
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Insufficient Funding: Many nature reserves lack adequate
funding for management, research, and conservation efforts.

HOW TO SUPPORT NATURE RESERVES:

Visit Responsibly: Follow guidelines and regulations when
visiting nature reserves to minimize your impact on the environment.

Donate to Conservation Organizations: Support
organizations working to protect nature reserves and wildlife.

Volunteer: Participate in volunteer programs to help with
conservation efforts, such as trail maintenance, wildlife monitoring,
or education initiatives.

Advocate for Conservation: Raise awareness about the
importance of nature reserves and support policies that protect these
areas.

Reduce Your Ecological Footprint: Make sustainable
choices in your daily life to reduce your impact on the environment.

@Answer the following questions based on the texts.

1. What is the primary goal of nature reserves?

2. How do nature reserves contribute to biodiversity conservation?

3. What are the main threats facing nature reserves?

4. How can individuals support nature conservation efforts?

5. What are the different types of nature reserves, and how do they
differ in their management objectives?

®Are the statements True or False? Correct the false
sentences.

1. Nature reserves are only for scientific research.

2. Climate change poses a significant threat to nature reserves.

3. Wildlife sanctuaries focus on protecting specific animal species.
4. Nature reserves have no economic value.

5. Human activities have no impact on nature reserves.

@Match the term with its definition.
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a) Protecting plant and animal
1. Nature Reserve species.
2. Biodiversity Conservation __ |  b) 4 protected area for nature.
3. Habitat Loss __ ¢) Changes in Earth’s climate.
4. Ecosystem Services d) Benefits provided by nature, such
5. Climate Change as clean air and water.

e) Destruction of natural habitats.

1. Nature Reserves:
Everything You Need to Know

https://www.ecowatch.com/nature-reserves-facts-ecowatch.html

NATIONAL PARKS AND RESERVES IN UKRAINE

Ukraine has a great diversity of natural landscapes and wildlife.
For this reason areas of Ukraine have been declared protected areas,
nature reserves and National parks. National Parks in Ukraine are
vital for preserving large natural areas and provide the country with
great opportunities to develop ecotourism. All Ukrainian national
parks are different but once you see them you will fall in love.

CARPATHIAN NATIONAL NATURE PARK

Located in the Carpathian Mountains, this park is renowned for
its stunning mountain landscapes, pristine forests, and diverse
wildlife. It’s home to a variety of rare and endangered species,
including the Carpathian brown bear, the European lynx, and the
Ukrainian gray sheep.

SHATSKY NATIONAL NATURE PARK

Situated in the Volyn region, this park encompasses numerous
lakes, forests, and wetlands. It’s a haven for birdwatchers, with over
250 bird species recorded, including many migratory birds.
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UKRAINIAN POLISSYA NATURE RESERVE

Located in the northern part of Ukraine, this reserve protects vast
expanses of pristine forest, wetlands, and peatlands. It’s home to a
variety of rare and endangered species, including the European bison
and the black stork.

ASKANIA-NOVA BIOSPHERE RESERVE

This reserve is known for its unique steppe ecosystem and diverse
wildlife. 1t’s home to a variety of rare and endangered species,
including the saiga antelope and the kulan.

PRESENTATIONS

Ukraine’s Natural Treasures: A Deep Dive into National

Parks and Reserves

= Overview of Ukraine’s diverse natural landscapes.
= The importance of conservation efforts.
= The role of national parks in ecotourism.

The Carpathian National Nature Park: A Jewel of the

Ukrainian Carpathians

= Unique features of the Carpathian Mountains.
= Biodiversity and ecological significance.
= Opportunities for eco-tourism and sustainable development.

The Ukrainian Polissya Nature Reserve: A Wilderness

Gem

= The unique ecosystem of the Polissya region.

= The challenges of conservation in a rapidly changing world.

= The potential for scientific research and education.
Askania-Nova Biosphere Reserve: A Steppe Paradise

= The unique steppe ecosystem and its global significance.
= Conservation efforts and challenges.
= The role of Askania-Nova in preserving biodiversity.
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WRITING
ACTIVITIES

Virtual Tour Create a virtual tour of one or more national parks,
showcasing stunning landscapes, wildlife, and cultural heritage.

Photo Essay Present a collection of captivating photos
highlighting the beauty and diversity of Ukraine’s national parks.

Case Study Analyze a specific conservation project or
challenge within a Ukrainian national park.

Interactive Map Use an interactive map to explore the location
and features of different national parks and reserves.

NATURE RESERVE FUND OF UKRAINE

The Nature Reserve Fund of Ukraine is a network of protected
areas that encompasses a significant portion of the country’s diverse
landscapes. It includes a variety of protected areas, such as national
parks, nature reserves, and wildlife sanctuaries.

KEY FEATURES OF THE NATURE FUND OF
UKRAINE

Diverse Ecosystems: The fund protects a wide range of
ecosystems, including forests, wetlands, steppes, mountains, and
coastal areas.

Rich Biodiversity: It safeguards a diverse array of plant and
animal species, many of which are rare or endangered.

Scientific Research: The fund supports scientific research to
better understand and protect Ukraine’s natural heritage.

Environmental Education: It promotes environmental
education and public awareness about the importance of nature
conservation.

Sustainable Development: The fund aims to balance
conservation efforts with sustainable economic development.
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The Nature Reserve Fund of Ukraine plays a crucial role in
preserving the country’s natural beauty and ensuring the long-term
health of its ecosystems. By protecting these areas, Ukraine is
safeguarding its biodiversity and contributing to global conservation
efforts (https://wownature.in.ua/en/).

DISCUSSION
PROMPTS

The Importance of Protected Areas

= Why are protected areas essential for biodiversity conservation?

= How can protected areas contribute to climate change mitigation
and adaptation?

= What are the economic benefits of protected areas?

Challenges Facing Ukraine’s Nature Reserve Fund

= What are the main threats to Ukraine’s protected areas? (e.g.,
pollution, deforestation, illegal activities)

= How can these threats be addressed?

= What role can international cooperation play in protecting
Ukraine’s natural heritage?

The Role of Education and Public Awareness

= How can environmental education programs promote public
awareness and support for conservation efforts?

= What are effective strategies for engaging young people in
conservation initiatives?

= How can social media be used to raise awareness about Ukraine’s
natural heritage?

Ukraine’s International Conservation Commitments

= What international agreements and conventions is Ukraine a party
to?

= How can Ukraine fulfill its international obligations in terms of
biodiversity conservation and climate change mitigation?

= What are the potential benefits of international cooperation for
Ukraine’s conservation efforts?
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UNIT 6
WHAT DOES AN ECOLOGIST DO?

Ecologists study nature, including fauna, flora and other
organisms, with a focus on how these organisms interact with one
another and the environment, to preserve and protect species and
ecosystems and solve environmental issues. These specialists also
study the impact humans have on the natural world so ecologists can
recommend ways to minimize potentially harmful actions.

Ecology encompasses a broad scope, and ecologists specialize in
various fields, such as marine biology, botany, toxicology, zoology,
microbiology and soil science. For this reason, ecologists can have
various job duties across specializations, ranging from studying
microbes in the soil to investigating the impact of pollutants on a
river ecosystem. Depending on their line of work, the duties of
ecologists may include the following:

» Conducting fieldwork to gather data for analysis or to assess
habitats.

Using data to plan environmental restoration projects or to
sustain and improve agricultural production.

Writing environmental impact studies.

Working together with other experts to develop green technology,
practices and processes.

Maintaining and calibrating instruments and equipment used for
field research.

Writing technical reports that provide information on methods
used and interpreting results.

Working with software programs like geographic information
systems and computer-aided design programs.

Writing and publishing articles and presenting research at
conferences.

Researching in laboratories, as well as doing theoretical
research.

Managing ecological projects or programs.
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Creating models to investigate the effects of ecosystem changes.
Writing proposals for funding opportunities.

Teaching workshops at universities and community programs, or
lecturing.

Advising the government, institutions and businesses on
environmental issues and law.

Managing wildlife conservation lands.

YV V. VVYVY

REQUIREMENTS FOR AN ECOLOGIST

Ecologists need a combination of education, training, certification
and skills.

EDUCATION:

Bachelor’s Degree: A bachelor’s degree in ecology,
environmental science, or a related field is the minimum educational
requirement. This degree typically includes coursework in biology,
chemistry, physics, mathematics, and statistics.

Master’s Degree: A master’s degree can specialize in areas
like conservation biology, wildlife management, or aquatic ecology.
It often involves research projects and field work.

Doctor of Philosophy (Ph.D.): A Ph.D. is required for
research positions in academia or government agencies. It involves
advanced research and the completion of a dissertation.

TRAINING AND CERTIFICATION:

On-the-Job Training: Many ecologists gain practical
experience through internships, volunteer work, or entry-level
positions.

Professional Certifications: Certifications like the Associate
Ecologist Certification from the Ecological Society of America can
enhance career prospects.

Continuing Education: Ecologists often need to stay up-to-
date with the latest research and technologies through workshops,
conferences, and online courses.
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ECOLOGIST SKILLS

Ecologists are scientists who study the relationship between
living organisms and their environment. To succeed in this field, a
variety of skills are essential:

[@mﬂ%]

= Data Collection and Analysis:
Ecologists gather data through fieldwork and lab experiments.
Strong analytical skills are needed to interpret this data.

= Technical Proficiency:
Familiarity with tools like GPS, GIS, and statistical software is
crucial for accurate data collection and analysis.

= Project Management:
Ecologists often manage multiple projects, requiring strong
organizational and time management skills.

( Sore Skills |

= Communication:
Effective communication skills are vital for collaborating with team
members, presenting findings, and engaging with the public.
= Problem-5olving:
Ecologists often face complex environmental challenges and need
creative problem-solving skills to develop solutions.
= Critical Thinking:
The ability to analyze information, identify patterns, and draw
logical conclusions is essential for ecological research.
= Attention to Detail:
Accurate data collection and analysis require a meticulous approach.
= Adaptability:
Ecologists may work in diverse environments and encounter
unexpected challenges, so adaptability is key.
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WHAT TYPES OF JOBS DO ECOLOGISTS WORK IN?

Ecologists can work in the built and natural environment. For
instance, this may include forestry, farming, marine/freshwater,
wetlands, grasslands, and deserts.

Working as an environmental scientist at a consulting firm,
ecologists perform tasks like restoring habitats, tracking animals, and
running predictive models.

Consulting: By far, private consultants hire the most ecologists.
This is often for preparing an environmental assessment for major
construction projects.

Non-Profit: Non-profit organizations like conservation groups
need ecologists too. For environmental stewardship and protection,
ecologists focus on habitat restoration and wildlife monitoring.

Government: Finally, local governments need ecologists to
represent an administrative area as land managers. At a federal level,
they are involved in policymaking and decision-making.

Here are a few of the best ecology careers to consider:

v' Field Ecologist: Study and collect data on organisms in their
natural habitats, such as wetlands, forests, or bodies of water.

v’ Restoration Ecologist: Restore damaged ecosystems, like those
affected by land clearing, poaching, or erosion.

v" Park Naturalist: Educate park visitors about plants, animals, and
the importance of conservation.

v' Marine Biologist: Study marine organisms and ecosystems in
various water bodies.

v Environmental Consultant: Advise companies on reducing their
environmental impact, such as water pollution, air quality, and
waste management.

v Environmental Protection Specialist: Conduct research, analyze
data, and develop policies to protect the environment.

v Natural Resource Manager: Protect ecosystems by monitoring
wildlife, regulating land use, and ensuring sustainable resource
management.
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PROFESSIONAL ASSOCIATION OF ECOLOGISTS OF
UKRAINE

The Professional Association of Ecologists of Ukraine (PAEU) is
a dynamic, independent, and non-profit organization dedicated to
sustainable development and eco-transformation across various
sectors. It brings together professionals from both the public and
private sectors who share a common goal of environmental
protection and green growth.

PAEU actively works to:

» Recognize the professional qualifications and experience of
environmental experts, including managers, engineers, scientists,
and lawyers.
Promote green growth and economic recovery initiatives.
Advocate for sustainable practices and policies.
Foster a strong community of environmental professionals.
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Join them and get one step closer to achieving a green future!
https://100re.org.ua/en/members/professional-association-of-
ecologists-of-ukraine/
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