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1. Introduction

A. Source Text Analysis

The source text is an online paper published in Vol.6, No.30 of the Journal of Education and
Practice in 2015. It is titled as ‘Causes of Climate and Environmental Changes: The need for
Environmental-Friendly Education Policy in Nigeria’ and written by Dr Nwankwoala, H. N. L.
who is specialized in the department of Geology in university of Port Harcourt in Nigeria.
Nwankwoala has published numerous research papers about environmental issues and concerns
including papers published under the Journal of Environmental Science and Water Resources, and
the Journal of Applied Technology in Environmental Sanitation.

This paper discusses issues with the climate, environmental changes, and the need for an
environmental-friendly education policy in developing countries such as Nigeria. Moving on, air,
water, noise, and soil pollution are studied and explained in the research paper. It furthermore

discovers the topic through several subheadings which are the following:

1) The concepts of climate, environment, climate and environmental changes;
2) Causes of climate and environmental changes;

3) The need for education policy on climate and environmental education;

4) Problems of teaching climate and environmental education;

5) Suggested policy statements on climate and environmental education;

6) Summary/conclusion;

7) Recommendations.



Moreover, the research explores different factors responsible for climate change including
¢ Variations in the Earth’s orbital characteristics.
¢ Atmospheric carbon dioxide variations.
¢ Volcanic eruptions.
¢ Variation in solar output.
¢ Plate Tectonics.

¢ Thermohaline Circulation.

B. Aim

The purpose behind this choice of translation is fighting for global causes through language and
translation, and thus promoting change. It is evident that through the translation of texts, the
translator transfers a variety of things including culture, knowledge, and ideas. The language that
the source text is translated to also plays an important role in the choice. As there is an apparent
lack of knowledge and awareness surrounding climate and environmental issues in the Arab world.
The language used to advocate for such changes in the environment sets off the tone that societies
receive which in itself drives the actions that follow. Moreover, the issue at hand is not restricted
to the European countries that own a massive database of information and research about this
matter. But this also spreads to other continents that include developing countries especially in the
Middle East. Hence translating this source text was motivational for me and was driven by the lack

of resources about this topic in the TL which was Arabic.



2. Framework of Translation

Translation Theory

The translation was an outcome of the application of several theories of translation. A translated
text by nature deploys parts of different theories depending on the purpose of the process. Which
takes us to Skopos theory that Hans Vermeer developed in 1970s that states that translation is an
act with a purpose and furthermore defined it as “a purposeful activity” (Nord, 2001). Having said
that, the purpose changes with the translation depending on the text type¢ which in this case, was
altered to fit the environmental or scientific text at hand. That was shown in the correction of
certain information provided in the source text as in example (4). As the translation of scientific
texts requires correct transmission of information for the benefit of the reader especially in this
translation, as raising awareness around environmental issues was deemed of the utmost necessity.
Moreover, Lawrence Venuti’s theory of domestication introduced in 1995 as a reduction or
alteration of the foreign elements of the ST to fit the TL whether in stylistic preferences or
equivalence choices was used in the translation process. Several examples present the sense-for-
sense, free, and dynamic characteristics of domestication as the equivalences used fit the culture
of the TL instead of that of the SL and minimize the foreign aspect of the ST. Additionally, the
meaning of the sentences in the source text would not have been intelligible if they were literally
translated without accommodating to the target text’s style, grammar, pragmatic use, and
collocational restrictions. Which takes us to Mona Baker’s theory of equivalence (1992) that is
governed by a mix of linguistic and cultural features. As the scientific language used was loaded
with terms that had their equivalences in the TL and thus did not depend on the meaning behind

the words as much as it was about the meaning in the words as part of the field of the ST. For



instance, in literary fictional texts, one would stumble upon idioms and fixed expressions where
the translator has to think beyond the written words towards the culture and the phrases used in
the TL’s culture. However, scientific environmental texts tend to speak a similar language that

consists of fixed terms.

3. Analysis of Data (Target Text)

Example (1)

Climate is the average weather condition of a place over a long period of time, usually

about or even over 30 years.

ST gl Lle ¥ N ga 60 L Bale AN ALy gha a3 B g o L S b Bailadd) (ulal) s g L)

The word ‘average’ used here is tricky, if I translate it as “Jdaxe /lav 5 it might be considered
wrong and transmit wrong information if the ST meant the general/usual weather. Therefore,
because of the ambiguity found here, the word might easily be omitted and the meaning would
still be complete and clear without that adjective. However, dictionaries and scientific sources
define climate using the adjective “prevailing” which backs up the second suspected meaning of
the word which can be translated as “saliie ¥/alixall/pili/xis” (Cambridge University Press, 2021).
Domestication can be seen in example (1) through choosing the equivalence that fit the TL better

to minimize the foreign elements.



Another thing is the choice to omit the sentence that followed the discussed one in example
(1), as it would have been considered redundant to keep it, which also displays some domestication
of the text to follow the stylistic preferences of the TL, as the sentence states the following:
Example (2)

“Climate is the average weather usually taken over a 30-years period for a particular region
and time”

Instead of completely removing it, I decided to merge the extra piece of information that it had
with the already existing translated sentence which was “for a particular region and time” instead
of only “place”. Hence, the translation result was the following:

Sale ¥ a0l Bale 0 ALy gl a3 5 sda IS Cita (a9 aal] B Bailaad) (uhal) Alla g LA

Jish
Example (3):

In example (3), two sentences were merged into one, “Based on the data collected, maps and
charts are prepared” + “Through these charts and maps, one can easily observe certain

changes that may have occurred over a period of time.” to create the following translation:

il ) Glang Aiadla A ggny g 5 sall (1Sas LEDIA (ha Al cillabadie g Jail A 2128) ol cimad Al cilibgd) o Bl

AN (e B saa e can 3B ()60 Lay ) (AN Adgaall

Which would translate back to the SL as: “based on the collected data, maps and charts are
prepared through which one can easily observe certain changes that may have occurred over a

period of time”. I wanted to translate it as the following because it flows better:

Load Al alita) e gl cilabia g hai) A dlas) alyg



However, through a domesticated approach, continuing with the next sentence would make it
awkward or “foreign” in the TT as I will have to repeat both the maps and the charts that are
prepared creating unnecessary redundancy. Additionally, the term used “weather instruments” in

"’

the sentence that preceded the one in example (3) was translated as “wsihll alall 5 3621 instead
of “wakall & 53 which is proof of the change of certain terminology depending on the context given

and the genre determining the meaning.

Example (4):

“The stratosphere; which also is known as the ozone layer absorbs ultra-violet radiation.
So, when such radiation is prevented by the ozone layer from reaching the earth’s surface

in high intensity, many organisms (plants and animals) are relieved.”

Aoaudid) 568 Ak atiad 1) A 55 0Y) Al 3 g g9 T Ay g i) ) Abd) (g gad) DAY
Cra £ 138 (93 9Y) Alid adial Ladie i) gaad) ol cliladl) cpa CullS o) g Apad) Sl (o dad) dlaa alih

e i ) Jsa gl g sl DAl e 3 gdil) e ABESY) Adle e lady)

The sentence in the ST does not communicate accurate information, as the stratosphere is not
called the ozone layer but contains the ozone layer which absorbs ultra-violet radiation. I could
have translated the information just as is. However, following Skopos theory, since the purpose of
the translation is to raise awareness around the environmental education in developing countries
and making it accessible to the readers in the TL, I had to alter the translation to fit what is correct

instead (Zheng, 2017).

Example (5):



“For example, an external change may involve a variation in the Sun’s output which would
externally vary the amount of solar radiation received by the Earth’s atmosphere and
surface. Internal variations in the Earth’s climate system may be caused by changes in the

concentrations of atmospheric gases, mountain building, volcanic activity, and changes in

the surface or atmospheric albedo.”

(AR J8 iy o) Al e A9 el ge Al ABUal) B s AN ) Jady 38 (JUl) Jas ad

ALl aladl) 8 020 cl ) Ll Y1 S oS (g gl LA 5 gl SIS WALALY () wadl) £ Lai) das
9 oJuadl G gSi B g g ) DALY B B gan gall cul Jad) i 38 5 1 A Bl S (o) G Caaad B (S

e N e (e gusSaial) aadd) plady) eSS i Y e A G S gl AU ) JaL&)

This part was marked with challenges at the word level and the domesticated approach was the
best one to apply here, as terms like “sun’s output” cannot be translated as “usill = but would
make more sense as “pill (e 23Ul 48Ul which translates back to English as “the energy income
from the sun”/ “the energy coming from the sun”/ “the energy from the sun”. Another term is
“mountain building” that we can never apply literal translation in translating, which would give us
this wrong equivalent “Jdall <L, Instead, the term used for the geological process of mountain
building in Arabic would be “Juall (1 <5, Additionally, the most challenging word was “albedo”
not because of the word itself but the choice of words that modified the word “albedo”, which
were “surface or atmospheric”, with a chance for it to actually be “and changes in the surface, or
changes in the atmospheric albedo” marked with ambiguity in here. Albedo is the amount of
radiation or energy, most probably solar one, that is reflected off the surface of the Earth according
to the colour of the Earth’s surface (UCAR, 2014). Hence the adjectives used to modify this

process actually cannot be translated in a way that makes sense as the reflection would be off of
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the Earth’s surface as that is what is meant by albedo. Another thing is that the equivalents found
online for the word “albedo” would not communicate the meaning to the reader which was
“U=lul?, Therefore, I chose to translate it as a short description for the referred to term which is
“Uas¥l mhu o e (Saiadl wedll laiY) 487, Thus with that translation, the different possible
meanings of the ST are covered as the albedo is actually an example of the changes in the surface

and was translated as a descriptive phrase of the process.

Example (6):

“Climatologists for a long time have noticed that there is a link between very explosive
volcanic eruptions and short term climate change. For instance, a year after the Tambora
volcanic eruption in 1815, there came very cold years. As such there has been very cold

weather in regions across the planet.”

Sien (Azd JaY) B jaaad AAlial) il i) g 3 jadiall A0S ) <) 3 gl ¢ Al 39 9 Ay ol B yidl g FLial) plale BaY
A9 IM e L B amali i S s QIS Ao ale sl day B3 g ul) Bdd ) gha Ly i) Cudgedi 81 ¢ Uil

S 13 e allad) a8 Catida 8o g ) Mad Gl da) S8 ¢ gadl) 13a

The structure difference between both languages is strongly evident in this example as can be
seen in the colored equivalents, it can be said that this is a form of rewriting but Baker’s (1992)

theory of textual and grammatical equivalences above word level was applied here:

| saali das OIS0 () ) 58 e ale eliadil amy 85 5l 300l <l g Lanad gai) Cidgls 28 ¢ JU) Jaas A

For instance, a year after the Tambora volcanic eruption , there came very cold years.
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In Arabic, the verbal phrase “Luwi 53l &35 38 was added even though it was not present in the
ST as it makes more sense to state the place’s name where the cold years occurred which is a form
of domesticating the ST to fit the style of the TL. Another thing is beginning with the verb instead

and moving around the sentences and phrases to make the English sentence like this:

For instance, Indonesia has witnessed very cold years a year after the Tambora volcanic eruption

Example (7):

Even if we can identify each unit from the ST with its equivalent in the TT and in the same
order, it does not necessarily mean that the equivalent is literal as is seen in the following

example which is opposite of the previous one’s case.

As such there has been very cold weather in regions across the planet.

S sSI 1 e alla) Al Calise 50 g5l aad (il da 8 a1 e

Example (8):

“Environmental education has long struggled for legitimacy alongside more traditional
disciplines within the liberal arts and sciences. But environmental literacy studies in the
late 1990s revealed that school children lacked basic knowledge about the natural

environment.”
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S luanalilly &5 e Lt S claalll) (e b b pn (i) alall e g yda il iaall (ya (S Ll
Y QAR )3l il o il R 51 (B Asbal) il ol S ¢l B sad) aglall g ¢ gl Jlaa B Ll

Aoadal) A5l ddtetial) dsubul) G jlaal)
I struggled to translate this paragraph for two reasons:

The first is the use of the term “struggled” to explain the situation that environmental education
was compared to all the other fields. I felt that the message here could not be properly conveyed
through the literal equivalent of the word struggled which could have been “zi\S/Jxaly because it
would not fit with the TL. Therefore, I took the message which was that this type of education was
looked down upon by the education system once compared with other disciplines in the liberal arts

and science fields. Hence I translated it at first like this:

b Aol Y] lleanadil) (go o i A o By ) ala (o i 550 Al aulal) ) 1 1S Ll

Boadlaslall s 0 g8l Jlae

However, it still sounded awkward in the TL, and I had to make it undergo further adjustments
and especially that the word “alongside” is ambiguous here. It can either be that the environmental
education struggled with the traditional disciplines or that it struggled because it had to face the
traditional disciplines as a rival in the educational field. However, 1 thought that the literal
translation in here would be beneficial to transmit the message of the author as is whether it was

taken as the first or the second possible meaning. Therefore it becomes like this:

Aol SV Clanaddll e la e Cailay il adaill e 5 je L Canall (e IS Lallal



13

The other challenge was the phrase “within the liberal arts and sciences.” Once again, the
adjective liberal can modify both arts and sciences but also just arts alone, especially that there is
a popular major that studies the liberal arts and sciences. There were no translations provided
online of this field of study, but there was of the liberal arts field and they were split into either
“s_all 58l or “4dlulll o 581 which I also had a hard time choosing from. I decided to translate it
as if liberal modifies both the arts and the sciences because of what I found online from
universities. That is because the sentences started making sense in that way, as in the
environmental studies alongside traditional studies are struggling in legitimacy in their field of
studies of the liberal arts and sciences. Additionally, the equivalent 4ol for the world liberal did
not feel right to me even though it was commonly used. Because it was not considered an actual
translation but more of a burrowing/foreignization and hence I chose the other option of

domesticating it into 3_~Jl. The translation became the following:

SEYI Cliaadilly 4 lie Ll Y Cliaaddll o la s ge il adedll Lo 5 e Ul Cnaall o (S Lallal

Boallaslall s ¢ il Jlae A 1a 5
Example (9):

“This convinced the US Congress to take action, and in 1990 Congress passed the National
Environmental Education Act, forcing the US Environmental Protection Agency (EPA) to
strengthen and expand environmental education nationwide through education and

teacher training and the administration of grants to exemplary programs.”
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il CAEE) g8 1444 ale B (i eSll B8 (da DU cilp) jaY) JAS) e Basiall il ol (oS Jes <dgag
EY) SO (e (il gl dmal) o Al addail) g gi g Saad ) A pal) Al dlas AlS g ada Laa il gl

Aad gadl) geal ol il 3 0a) 5 Cpalral) G 5 g

Some terms’ equivalences did not sound right given the context surrounding those said terms.
Hence other terms that can be considered synonyms for such terms were taken as replacements
and the equivalents provided in the TT were of those replacements. For instance, the ST used the
term “forcing” in the phrase “forcing the US Environmental Protection Agency (EPA) to
strengthen”, which in my opinion cannot be said casually in the TL which would look something
like this: “ 3 Ao S 5 Y) Ll Llaa A< jaf Laa”, Because the US Environmental Protection
Agency is a governmental agency that is not ‘forced’ in the Arabic sense but rather is ‘pushed’ to
carry out certain acts that are carried out to serve the greater good. Therefore, the translation
included the equivalent of pushed as it still possesses a forcing action with the translation

becoming as follows:

bl el e il bl 5y 505 1) S5 5eY) Al e DS g L

Moreover, I did not use the usual literal equivalent of the word “education” used in “to
strengthen and expand environmental education nationwide through education and teacher

training”. That is because of how the sentence would look like if I did:

“Aad gaill el yull eiall 3 5)3) 5 Cpsalaall Cay yai 5 adail) IS (e ik sl sl el aidatl) o 5357

As can be seen, the flow of the sentence is hindered by the existence of two “ads¥” present in
the text. The word education in the TL can be replaced by so many synonyms like

“4d ymall/e SaY)/asiill/Ae s and was replaced to give out the meaning of being knowledgeable and
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acquainted with things that come with education which was portrayed in the word “g %YV and

the final translation of the sentence became the following:

sl (%5 g Y1 A (e il dpnall e il el e 55 33 555 )

Additionally, the word “convinced” was used in “This convinced the US Congress to take

action”. However, if I were to use “..)% &8 it would not sound right so I translated it as:

A U1 el paY) 3AS) e saniall LY Sl G pm 58 Jee clig s

As the word “)35” would indicate that, given that aforementioned situation, the congress took
action which in itself would portray the meaning of the congress being persuaded or swayed by

the situation.

Example (10):

“Also herbicides are substances used to kill weeds. Agriculturists are of the view that
herbicides like “’2, 4, 5-T, contain an impurity called dioxin, which is harmful to human

beings.”

Eigla Ao g giad (il S gid g g8 D0 (£ (Y) Gaela Jia ilde¥) Glama o 98 ) Jall (5 Al Las

S g (S0 Gl puaa

The term used ““’2, 4, 5-T” cannot be presented through the foreignization theory of translation
and therefore domestication was employed to find an equivalence for that term. I had to search for

what that substance consists of in the National Center for Biotechnology Information (NCBI,
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2021), specifically in the National Library of Medicine, and translate its components fully in the

Arabic language as that fits the scientific texts and previous research found in Arabic.

C8HS5CI303 or C6H2CI30OCH2COOH = 2,4,5-trichlorophenoxyacetic acid

Arabic equivalence = (clis] oS53 55518 -0 (€ (V) aala

4. Conclusion

Consequently, the research paper written by Dr Nwankwoala, H. N. L. and titled as ‘Causes of
Climate and Environmental Changes: The need for Environmental-Friendly Education Policy in
Nigeria’ was translated from English to Arabic through application of a mix of translation theories.
All the theories used are tools for the production of a dynamic intelligible text in the TL with the
priority being that of raising awareness of environmental issues. Furthermore, the definition of
Skopos theory by Hans Vermeer was applied to explain how different theories were working
together to produce a better translation in relation to the purpose of the translation which was
determined by the type of the text. That said, Lawrence Venuti’s domestication was considered an
important approach to produce a familiar and comprehensible translation to transmit the message
dynamically which was achieved through some additional applications of the equivalence theory

by Mona Baker.
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Glossary
No. Term Translation
1 Greenhouse gases ) gl Al ulitadd Al @) 3lad) zlily

Ldal) il al) o

4 Plate Tectonics 4 gisil) peiliiall
5 Thermohaline circulations da glall g 51 adl B S Ge aalil) o) el g

MO ga il () 90" rellanaay i el Al
6 Earth warming o) Bl A dq s plis )
7 Deforestation aillad) Eliial
8 ice caps melting Lalal) mildal) ol gd
9 sea levels rising Al g gia gL ) g
10 Distortions DAL

weather instruments

ulally Aualidl) 5 3l

oil spillage and gas flaring

S gyl g Jadil) 48) ) cililas

desertification

asaill

anthropogenic global warming

Lalal) (g i gl adl ubgiadll

stratosphere

eul,a&g}aﬁ\ s sl é#‘dﬂ\&h

i g3 i)

Hydrosphere

o ilal) bl

lithosphere

¢ gl cadlad)

internal forcing

g ad &) it GadS A1) A o 6l

oa )




18

edaphic factors

4 A Jalge

climate forcing

AQAlal) c sl Gl

atmospheric albedo

thu Ao (ra uSaiall add) £LEY) dsas

wa )

eccentricity s Sl il ady)
perihelion amaal) dally G g jaall) G2 S gl @B
e

aphelion (radd) z oY) Adaliy Ci g jall) ggs Saal

beryllium isotopes

poli ) il

incomplete burning

JalS & @) i)

killer smog

S AR il

carboxyhaemoglobin

O sah (oS 5 S

Chlorofluorocarbons (CFC3)

O92 890888 5 9l s ja

Fumes

5_AN

asbestos dust

(LSl 5 Auall pall L

cholera )l sSd)
ammonia (Lisa¥) aLad e
typhoid L siil) ean

insecticides DDT (Dichloro-

diphenyltrichloroethane)

) A ) 1<) (A G} Ay pial) ilagaal)

s g.au

2,4, 5T

(hiian) oS g1 g 1S (A -0 £cY) Gaala

Soil erosion

4 Al st

Madagascar periwinkle

RS *'ugétssjlh?ﬁj
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Source Text

Causes of Climate and Environmental Changes: The need for Environmental-Friendly
Education Policy in Nigeria
DR. MRS. NWANKWOALA, H. N. L. (Ph.D)
DEPARTMENT OF EDUCATION FOUNDATION MANAGEMENT, IGNATIUS AJURU
UNIVERSITY OF EDUCATION, PORT HARCOURT, RIVERS STATE NIGERIA

Abstract

Man cannot naturally be detached from his environment. From time to time, changes in climate
and environmental conditions occur as a result of natural and human factors. Obviously, the natural
factors are almost beyond human control. But, the human factors are to a very large extent under
human control. Thus, this paper tried to discover natural and human factors that cause climate and
environmental changes which have negative effects on the existence of man on earth. Such human
factors include, air, water and land pollutions, production of greenhouse gases, deforestation,
desertification, emission of carbon dioxide, carbon monoxide and other harmful gases. Natural
factors include, volcanic eruption, ocean variations, solar variations, Plate Tectonics,
Thermohaline circulations, etc. Amazingly, the paper discovered that there is a complete
negligence of climate and environmental education in many countries education system, including
Nigeria. This is proven by the fact of the absence of climate and environmental education
stipulations, in the National policy of education, 2004 edition. It is based on this that the paper
advocated for the inclusion of climate and environmental education in Nigeria education policy.
There were suggested policy statements made that will enhance climate and environmental

education which will enlighten people about the dangers of causing harm to the environment.
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When this done, there will be a drastic reduction in the negative effects of climate and

environmental changes.

Keywords: Climate, environmental changes, environmental-friendly education policy, Nigeria.

Introduction

Human lives are directly linked to the climate. Therefore, there is no gainsaying that human
activities are changing the climate. Climate change of course has great impact on the ecosystems.
There has been a continuous rise in global temperature in the last 130 years, which has huge
consequences on a wide-range of climate related factors. It is evident that carbon dioxide (CO2)
and Methane are being dumped in the atmosphere at an alarming rate as a result of the advent of
industrial revolution. There are oil spillage and gas flaring all over the environment. Fossil fuels
burning and deforestation which produce greenhouse gases are on the increase. This phenomenon
is called greenhouse effect. Greenhouse gases act like blanket around the earth, wrapping energy
into the atmosphere. This, is the cause of the earth warming. As such our earth’s average
temperature has risen by 1.4”f over the past century, and is projected to raise another 2 to 11.5”f

over the next hundred years. (www.epa.gov/climatechange/basics).

In view of the adverse effects of certain human activities, that cause earth warming and climate
change, it is important that we begin to make choices that will reduce greenhouse gas pollution,
and the best way out of this is to get ourselves and the younger generations educated through our
education systems and other avenues of public enlightenment. The most current National Policy
on education in Nigeria which is the 2004 edition, does not have any provision for the teaching of

climate and environmental education. Nigeria is not the only country of the world that has this
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deficiency in her educational system. Several other countries in Africa have not made provision
for this form of education. The western world is not left out. It is in the light of this, that this paper
is billed to discuss the causes of climate and environmental changes and the need for

environmental-friendly education policy in Nigeria through the following sub-headings.

1) The concepts of climate, environment, climate and environmental changes;

2) Causes of climate and environmental changes;

3) The need for education policy on climate and environmental education;

4) Problems of teaching climate and environmental education;

5) Suggested policy statements on climate and environmental education;

6) Summary/conclusion;

7) Recommendations.

The concepts of climate, environment, climate and environmental changes

Climate is the average weather condition of a place over a long period of time, usually about or
even over 30 years. Climate is the average weather usually taken over a 30-years period for a
particular region and time(http://www.classzone.com/books/earth_science). It is a large-scale,
long-term  shift in  the planet’s  weather patterns or  average  weather

condition(http://www.metoffice.eov.uk>Home>public>climate). To ascertain the climatic

condition of a place, there is always a systematic observation, recording and processing of the

climatic elements such as temperature, rainfall, atmosphere, pressure, humidity, wind, sunshine
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and clouds. Climate differs from weather in that, weather reflects short-term condition of the
atmosphere while climate is the average daily weather for an extended period of time (ocean
service.noaa.gov>Home>ocean facts). The climatic elements are normally observed and measured
over a period of time by weather instruments. Based on the data collected, maps and charts are
prepared. Through these charts and maps, one can easily observe certain changes that may have

occurred over a period of time.

Environment in the view of Ajayi(1998) is the total surrounding of an organism in a given area
including the physical and non-physical surroundings. Kwan, Lam and Ofoefuna (2011) see
environments as the conditions of an organism’s surroundings. Onuoha (2012) defined an
environment as a set of conditions and forces which surround and have direct influence on the
organization/organism. The Oxford Advanced Learners Dictionary defines environment as the
conditions that affect the behaviour of somebody or something and/or the physical conditions that
somebody or something exists in...the natural world in which animals and plants live. It therefore
implies that environment is made up of all the physical visible and microscopic matters that affect
the existence of organisms positively or negatively and an organism does not exist in isolation. It

must co-exist with other matters.

There are five divisions of the sphere of an environment according to Ajayi(1988). These are:

1) The atmosphere; made up of the troposphere and stratosphere. The atmosphere
consists of 78% nitrogen, 21% oxygen and 0.003% carbon dioxide and water vapour as
the most valuable component. This sphere is seen as very important because it aids biotic

activities.
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2) The stratosphere; which also is known as the ozone layer absorbs ultra-violet
radiation. So, when such radiation is prevented by the ozone layer from reaching the

earth’s surface in high intensity, many organisms (plants and animals) are relieved.

3) The Hydrosphere; this is the world of water existing in form of water, lakes and

occans.

4) The Biosphere; is the part of environment which is known as the active part of the

earth where plants

and animals inhabit. It is made up of Aquatic and terrestrial bicycles. The aquatic

bicycles contain fresh

and salt water, while the terrestrial bicycle is zone where certain life forms can exist

outside water.

5) The lithosphere; is the solid part of the environment which contains rocks, sediments

and soil minerals.

Supporting this view (www. the guardian.com/environment/2015jan/29/British.belief.) while
describing internal mechanism argued that scientists generally define the five components of
earth’s climate system to include — atmosphere, hydrosphere, cry sphere, lithosphere (restricted to
the surface soils, rocks and sediments) and biosphere. Natural changes in the climate system
(internal forcing) result in internal climate variation e.g. include the typical distribution of species

and changes as ocean currents.

Climate and Environmental changes



25

Climate change refers to a long change in the average weather pattern over a specific region/and a
significant period of time. It is also seen as a change in the statistical distribution of weather
patterns when that change lasts for an extended period of time (i.e. decades to millions of years).
The term sometimes is used to refer to climate change caused by human activity as opposed to
change in climate that may have resulted as part of Earth’s natural processes
(en.m.wikipedia.org/w). In this sense especially in the context of environmental policy the term
climate change has become synonymous with “’anthropogenic global warming”’
(en.m.wikipedia.org/w). Some scientific journals are of the opinion that’’ global warming refers
to surface temperature increases while climate change includes global warming and everything
else that increases greenhouse gas levels. Climate change is also seen as a change in global or

regional climate patterns, in particular, a change apparently from the mid to late 20th

century
onwards and attributed largely to the increased level of atmospheric carbon dioxide (CO2)

(www.epa.gov/climatechange/basics).

Environmental changes have to do with changes caused by the variation in the occurrences of some
climatic factors; rainfall, temperature, light wind: biotic factors; predators, parasites, soil micro-
organism, pest and diseases: and edaphic factors; soil pH, soil texture, soil structure etc. when
environmental changes occur as a result of the actions of man and other natural phenomena, lives

and properties are adversely affected.

Causes and Effects of Climate and Environmental Changes

In a broad sense, climate and environmental changes is the after mat of so many human activities
and some natural occurrences. Some natural causes of climate change are referred to as ‘’climate

forcing’’ or “’forcing mechanisms’’.Changes in the state of this system can occur externally
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(from extraterrestrial systems) or internally (from ocean, atmosphere and land systems), through

any one of the described components.

For example, an external change may involve a variation in the Sun’s output which would
externally vary the amount of solar radiation received by the Earth’s atmosphere and surface.
Internal variations in the Earth’s climate system may be caused by changes in the concentrations
of atmospheric gases, mountain building, volcanic activity, and changes in the surface or
atmospheric albedo ( www.cheron .com ). However, some climatologists are of the opinion that
only a limited number of factors are primarily responsible for most of the past episodes of climate

change on the Earth. These factors include;

¢ Variations in the Earth’s orbital characteristics
¢ Atmospheric carbon dioxide variations.

¢ Volcanic eruptions.

¢ Variation in solar output.

¢ Plate Tectonics

¢ Thermohaline Circulation.

Variation in the Earth’s orbital characteristics.

The Milankovitch theory opines that normal cyclical variations in three of the Earth’s orbital
characteristics is likely responsible for the past climatic change. By implication the theory assumes
that over time these three cyclic events vary the amount of solar radiation that is received on the

Earth’s surface (www.cheron.com).
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The first cyclical variation is known as eccentricity. This controls the shape of the Earth’s orbit
around the Sun. The Earth’s orbit in a very gradual manner changes from being elliptical to be
almost circular and the back to elliptical in a period of about 100,000 years (www.cheron.com).
As the eccentricity of the orbit increases, the variation in solar energy received at the top of the
atmosphere between the Earth’s closest (perihelion) and farthest (aphelion) approach to the Sun
increases as well. Currently, the Earth is passing a period of low eccentricity. The difference in the

Earth’s distance from the Sun between perihelion and aphelion (which is only about 3%)

Volcanic Eruption- During volcanism, materials from the earth’s core and mantle are brought to
the surface as a result of the heat and pressure generated within. Volcanic eruptions and geysers
release particles into the earth’s atmosphere which affect the climate. The most dangerous of
these gases is the carbon dioxide gas which reacts with water vapour commonly found in the
stratosphere to form a dense optically bright haze layer that reduces the atmosphere transmission
of some of the sun’s incoming reception. Climatologists for a long time have noticed that there is
a link between very explosive volcanic eruptions and short term climate change. For instance, a
year after the Tambora volcanic eruption in 1815, there came very cold years. As such there has
been very cold weather in regions across the planet

(http://www.physicalgeography.net/fundamentals/7y.html ).

Solar output variations- There are many variations in solar activity that have been observed
through the sun and beryllium isotopes. The sun provides the earth with heat energy, an integral
part of our climate. Numerical climate models predict that if there is a change in solar output of

only 1% per century, the earth’s average temperature will be altered by between 0.5 to 1.0


http://www.physicalgeography.net/fundamentals/7y.html
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Celsius. In fact, solar radiation has caused a phenomenon known as global warming

http://www.physicalgeography.net/fundamentals/7y.html).

PlateTectonics- Planet earth has a landmass made up of plate tectonics that shift, rub against one
another and even drift apart. This causes the repositioning of continents, wear and tear of

mountains, large —scale carbon storage and increased glaciations.

Thermohaline Circulation- The relationship between the atmosphere and the ocean equally
results in climate changes. Thermohaline circulation is the redistribution of heat via slow and

deep oceanic currents.

Climate and environmental changes also is as a result of human activities. Thus, Barade (2009)
stated that our planet is unique to support life. However, within the limitations of our understanding
of the terms evolution and progress, human beings contributed a number of disastrous climate
change triggers. Some of them are increased carbon dioxide emission, increase in greenhouse gas
levels, and increase in land, water and air pollution levels. He is therefore of the view that the high
level of industrial pollution and a number of human induced processes have resulted in climate

change and environmental hazards.

Kwan,Lam and Ofoefuna (2011) are of the opinion that pollution is the process by which
substances are added to the environment or the addition of materials to the environment that
damages or defiles it, making it undesirable or unfit for life. These materials according to them are
called pollutants. They further explained that as human populations increase and as society
becomes more industrialized and urbanized, the problem of pollution has become more serious.

Obviously many of theproducts of modern technology which find their ways into the air and water
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are toxic and harmful to life of organisms and the entire ecosystem. Below areoutlines of

environmental pollutants caused by human activities.

Airpollutants- air pollution occurs as a result of incomplete burning of fuels such as coal, oil,
petrol and wood. Apart from human activities, the gaseous pollutants emitted into the air can also
be by natural occurrences such as biological decay, forest fires or volcanic eruptions as mentioned
earlier. These harmful gaseous pollutants include; sulfur dioxide, nitrogen oxides, carbon dioxide,

carbon monoxide and lead.

Sulfur dioxide and nitrogen oxides- these occur as a result of the burning of fossil such as coal,
oil and natural gases. Sulfur dioxide at a very high concentration has damaging effects on both
plants and animal lives. In the case of plants, it penetrates the leaves through the stomata (tiny
opening in the cells of the leaves) and kills the plants. In the case of humans, sulfur dioxide causes
irritation and damaging of the sensitive lining of the eyes, air passages and lungs. When this occurs
for long time in an environment, it causes respiratory diseases. Furthermore, it is also important to
state that, when sulfur dioxide and nitrogen oxide react with oxygen and rain water, they form
sulfuric acid and nitric acid respectively. Rain water containing these acids are called acid rain.
The presence of acid rains in lakes and rivers causes the death of fish and other creatures in so

many countries of the world today.

Kwan et al (2011) also opined that sulfur dioxide is the main component of killer smog; which is
a mixture of smoke and fog. Normally when smoke is emitted during burning, it is blown by the
wind, and it goes to mix with the cool air. This mixture is prevented from escaping by a layer of
warm air which acts like a cover above it. The mixture of the cool air and the pollutant remains

stagnant air until it forms high concentration to produce lethal results. This causes respiratory
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problems. The occurrence this smog in London in 1952 led to the death of about 400 hundred

people. Consequently, the Clean Air Act of 1960 in England was passed (Kwan et al, 2011).

Lead —it is possible to find the presence of lead in the food we eat, the water we drink and
the air we breathe in. A long time accumulation of lead in the body system could lead to
high concentration of lead which may result to cramps, loss of control of hands and feet,
and sometimes coma and death. Air in cities has higher presence of lead than the air in
rural areas.

Carbon monoxide- the exhaust of motor vehicles, generators, air crafts, motorcycles and
other forms of engines that emit such gases are the sources of carbon monoxide. When
carbon monoxide is breathed in, it combines with hemoglobin in the red blood cells to form
“’carboxyhaemoglobin’’ which reduces the capacity of the blood to transport oxygen round
the body. The may be very harmful when it occurs in high concentration and could be
attributed to most deaths that occur when people confine themselves to areas where carbon
monoxide is emitted without cross ventilation.

Carbon dioxide- this factor though primarily caused by human activities through the
burning of organic compounds which results to the releasing of carbon dioxide into the air,
yet has some natural implications. As such, carbon dioxide is the most important gases that
cause ’Greenhouse effects’’. This occurs when the sun rays hit the earth surface, but when
they are reflected back into space, they are trapped in the atmosphere. The sun rays cannot
escape from the earth’s atmosphere, and the earth heats up. Or put in another way, certain
atmospheric gases like carbon dioxide, water vapour, and methane have the ability to
change the energy balance of the earth by being able to absorb ‘* long wave radiation’

emitted from the earth’s surface. The result of this may be global warming. The possible
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effect is that the world temperature may rise; Icebergs may melt, leading to an increase in
quantity of water in the oceans. Below is an illustration of atmospheric Concentration of

Carbon Dioxide (1744-2005).

Atmospheric Concentration of
Carbondioxide (1744-2005)
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e Source- Pidwirny (2006). “’Causes of Climate Change’’, Fundamentals of Physical

Geography, 274 Edition. http:/www.physicalgeography.net/fundamentals/7y.html

Figure 1.1 shows a graph illustrating the rise in atmospheric carbon dioxide from 1744 to 2005.
Note that the carbon dioxide’s concentration in the atmosphere has been exponential during the
period under review. An exploration into the immediate future would suggest continued

Increases.

Chlorofluorocarbons (CFC3) - These are non-toxic, unreactive chemicals. They are used as aerosol

propellants, as cooling agents in refrigerators and air conditioners, and in foam packaging.
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Chlorofluorocarbon is released into the atmosphere from aerosols and other sources break down
the Ozone layer of the atmosphere. The Ozone is a gas that forms a layer over the Earth and it
absorbs much of the ultraviolet rays from sunlight. So when the Ozone is broken down, more
ultraviolet light reaches the Earth. This increases the risk of skin cancer (Kwan, Lam, Ofoefuna,

2011).

Dust- these are smooth, fine dry particles of matter. So much dust is released into the atmosphere
due to human activities like, construction, sweeping, mining, cement industrial sites and other
sites. Industrial processes produce a lot of toxic materials. For instance, asbestos dust is believed
to be the major cause of lung cancer in industrial worker who inhale them for long period of time.
Natural phenomenon such as volcanic eruption, burning of garbage, chimney fumes, also causes

the release of dust into the atmosphere.

Fumes — these are gaseous products or anything which contains airborne solid particles that are
smaller than dust. Fumes are normally generated by incineration plants and industrial plants and
can remain in the atmosphere even far from the place where it was released from. These fumes

cause severe irritation of the respiratory system in human beings.

Pollen grains- these are usually released by flowers. These pollen grains are very small in size
and as such can travel a very long distances. When they are inhaled, they can trigger allergic

reactions in humans.

Water pollutants- Rivers, streams and lakes are polluted by waste materials dumped into them
by humans. These affect communities that live in such areas. The following are the various ways

water can be polluted;
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e Sewage- when untreated sewage is discharged into rivers and lakes, they cause the
breathing of bacteria. Bacteria grow and multiply using up the oxygen in the water, thereby
causing fishes and other organisms in the water to die. These bacteria can also continue to
break down the organic wastes, thereby releasing foul-smelling gases like hydrogen sulfide
and ammonia. Untreated sewage also causes diseases like cholera and typhoid which
sometimes get into wells, bore-wholes and sources of drinking water, which may result to
epidemics.

o Fertilizers- these are chemicals used by farmers to increase yields of crops. The fertilizers
contain nitrates and phosphates which are useful nutrients for the growth of algae and
plants. However the over use of chemical fertilizers may cause water pollution in the sense
that fertilizers that are not absorbed by crops may be washed away by rainwater into nearby
rivers and lakes. These are harmful to water organisms.

o Inorganic wastes- these include industrial wastes such as poisonous metals like, mercury,
arsenic and cadmium. These can be disposed of into rivers, streams and lakes. This can be
illustrated by what happened in Minamata, a coastal town in Japan in 1972. A plastic
factory had discharged waste water containing high concentration of mercury. About 40
people who eat the contaminated fish and shellfish died of mercury poisoning. About 70
people were crippled; blinded or paralyzed (Kwan, Lam and Ofoefuna,2011).

o Pesticides — these are substances used to kill pests that destroy crops in farms. They include
insecticides and herbicides. Insecticides are specifically used to kill insects. When applied

to farms, they can be carried by rain water into rivers, streams and lakes.

When they are in high concentration they may poison fish or animals that drink the water or feed

on the contaminated fish. Again, insecticides DDT (Dichloro-diphenyltrichloroethane) are
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insoluble, and as such are stored in the fatty tissues of animals that consume them, and as such

may result to serious health hazards. Also herbicides are substances used to kill weeds.

Agriculturists are of the view that herbicides like “’2, 4, 5-T, contain an impurity called dioxin,

which is harmful to human beings.

1-

Noise pollution-this is a type of pollution whereby excessively loud and unpleasant
sounds of more than 80 decibels are produced. The world, especially African
nations have become very noisy. There are heavy machineries, construction sites,
mining activities that produce noise. Electrical gargets that produce noisy sounds
like microphones, radios, megaphones, televisions, etc. are indiscriminately used
in homes, cities, market places, streets, churches, mosques, hotels, club houses etc.
Drivers of cars and Lorries blow horns of their vehicles at random. All these causes
noise pollution which cause harm to humans. Prolonged exposure to noise can
result in severe loss of hearing. Noise pollution in any environment can also cause
emotional stress, irritability, lack of sleep or insomnia, high blood pressure
psychological disturbances and low work productivity.

Soil pollution-these are the buildup of chemical substances and other waste
materials from factories in the soil. The presence of these substances makes the soil
to lose its fertility and lead to the leaching of nutrients into water, and death of

plants, crops or even animals. Other causes of soil pollution include;

1) Inorganic nutrients like nitrates and phosphorous from the use of fertilizers;

2) Toxic chemicals from the indiscriminate use of pesticides;
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3) Oil spill from oil pipes;

4) Heavy metals such as chromium, cadmium and copper from smelting industries;

5) Liquid sewage wastes;

6) Solid wastes such as rubbish, domestic refuse, paper, plastic and glass, and

7) Deforestation (Kwan, Lam and Ofoefuna, 2011).

Deforestation- This is the act of cutting down trees and shrubs indiscriminately. Trees may be cut
down for the purposes clearing lands for building houses, industries and factories, for growing
crops, for grazing cattle, sheep, horses etc. Deforestation could lead to soil erosion, flooding, and

desertification.

Soil erosion- this is a situation whereby the soil is directly exposed to the forces of rainfall due to
the cutting down of protective trees in forests. When this happens, topsoil which is the most fertile
layer gets washed away during heavy rain especially on the steep slopes. This affects agricultural

production.

Flooding- when rainwater is not retained due to the removal of trees both in forests and habitable
places, the water levels in rivers rise rapidly thereby making water to flow inland, causing floods

to occur.

Desertification- when the protective trees are cut down, sunlight directly falls on the soil, thus
making water to evaporate rapidly from the soil making it to dry up and harden. With the topsoil

eroded, plants life cannot be supported and other organisms that depend on plants and weeds for
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food are equally destroyed. The land thus remains barren. Desertification results in the loss of
habitats, extinction of many species of organisms and animals, loss of many species of medicinal
plants like ‘’Madagascar periwinkle’’ used in cancer treatment, distortion in the balance between

oxygen and carbon dioxide and climate change.

Indeed countries all over the world are presently experiencing some severe climate changes due to
so many environmental pollution, resulting both from natural factors as well as human activities.
In Niger Delta of Nigeria for instance, there are environmental issues resulting from the activities
of the petroleum industry. The delta covers 20,000 km2 within west lands of 70,000km2 formed
by sediment deposition, where 20 million people and 40 different ethnic groups live. This
“floodplain’” makes up 7.5% of the total land mass of Nigeria. The delta region of Nigeria is well
endowed with abundant flora and fauna, arable terrain that can sustain a wide variety of crops,
lumber or agricultural trees, and many species of freshwater fish than any ecosystem in West
Africa. It is currently feared that the region can experience a loss of 40% of its inhabitable terrain
in the next thirty years as a result of extensive dam construction in the region. The carelessness of
the oil industry within the region is also a serious factor. Thus NNPC in 1983 report to the Federal
Government of Nigeria stated > we witnessed the slow poisoning of the waters of the country and
the destruction of vegetation and agricultural land by oil spills which occur during petroleum
operations. But since the inception of the oil industry in Nigeria, more that twenty-five years ago.
There has been no concern and effective effort on the part of the government, let alone the oil
operators, to control environmental problems associated with the industry’” Spills in polluted areas

most times spread out over a wide areas, destroying crops and aquaculture through contamination.

The need for education policy on climate and environmental education.
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Environment as in natural environment is the sum total of what is around something or someone.
It includes living things and natural forces (simple.wikipedia.org/wiki/Environment). The
environment of living things gives them the opportunities for growth and development, including
the possibilities of danger and destruction. Creatures or living things do not just live or exist in
environment; rather, they constantly interact with their environment. These interactions consists
of those between plants, animals, soil, water, temperature, light, and other living and non-living
things. These creatures manifest certain changes as they respond to the changes in their
environment. The important things that we value in our environment are referred to as natural

resources.

Environmental education implies organized efforts to teach school children as well as the public
how natural environment function, and how particularly how human beings can manage
environment and ecosystems to live sustainably. It is a multi-disciplinary field integrating
disciplines like biology, chemistry, physics, ecology, Earth’s surface studies, mathematics and
geography (enwkipedia.org/wiki/Environment...). Environmental education often times implies
education about having a sustainable environment taught within the school system from primary
to port-secondary levels of education. However it sometimes includes all the efforts to educate the
public about being environmental friendly through print media, radio, websites, campaigns,

adverts etc.

Environmental Education can also be seen as the teaching of individuals and communities, in
transitioning to a society that is knowledgeable of the environment and its associated problems
and ways of solving them. the United Nations Educational Scientific and Cultural Organization

(UNESCO) (2004) states that environmental education is very vital in imparting an inherent
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respect for nature amongst society and enhancing public environmental awareness. UNESCO also
emphases the role of environmental education in safeguarding future global developments of
societal quality of life through the protection of the environment, eradication of inequality and

insurance of sustainable development (enwikipedia,org/wiki/Environment...).

Environmental education focuses on engaging with citizens of all demographics to;

1) To think critically, ethically and creatively when evaluating environmental issues;

2) Make educated judgments about those environmental issues;

3) Develop skills and commitment to act independently and collectively to sustain and

enhance the environment, and

4) To enhance their appreciation of environment, resulting in positive environmental

behaviour (Bamberg and Moeser, 2007; Wals et al, 2014).

Historically, the root of environmental education can be traced back as early as the 18th century
when Jean- Jacques Rousseau stressed the importance of going back to nature and the need for an
education that focuses on the environment. Several years later, Louis Agassiz a Swiss —born
naturalist, echoed Rousseau’s philosophy as he encouraged students in his book Emile to “’study
nature not books’” (enwikipedia,org/wiki/Environment...). Thus, these two influential scholars and

naturalists laid the foundation for concrete environmental education.

Environmental education has long struggled for legitimacy alongside more traditional disciplines
within the liberal arts and sciences. But environmental literacy studies in the late 1990s revealed

that school children lacked basic knowledge about the natural environment. This convinced the
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US Congress to take action, and in 1990 Congress passed the National Environmental Education
Act, forcing the US Environmental Protection Agency (EPA) to strengthen and expand
environmental education nationwide through education and teacher training and the administration

of grants to exemplary programs (www.gobartimes.org>Home>Green School).

The most current National Policy on Education, which is the 2004 edition as mentioned earlier,
has no provision for climate and environmental education even though there are provisions for the
study of certain other science subjects. Environmental friendly education policy is therefore very
vital to be introduced into our education system. This will have very broad positive effects on our
children, our nation and the entire globe. It is equally important to point out that our future as a
nation depends on a well-educated society that is a wise steward of the environment that sustains
it. It is only through environmental education that citizens will be made to know the link between
economic, political and socio-cultural developments with environmental care and keeping. Of a
truth, when the environment is unhealthy and inhabitable, no meaningful development of any sort

can take place.
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