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The Vice-Chancellor

Deputy Vice-Chancellor,

Registrar and other Principal Officers,
Provost, College of Management and Social Sciences,
Provosts of other Colleges,

Deans and Directors,

Members of Senate,

My Lords, Spiritual and Temporal,
Gentlemen of the Press,

My Colleagues in Academics,

Great UNIOSUN Students,

Our Distinguished Guests,

Ladies and Gentlemen.

Introduction

It was Isaac Newton, the great physicist, who osaie “If | can see farther than my
contemporaries, it is because | am standing orstioellders of giants”. Mr. Vice-Chancellor,
Sir, permit me to give tribute to the personalitiest God used to shape my career in the field of
climatology. About 20 years ago, after my M.Sogrée in Hydrology and Water Resources, |
approached one of my lecturers, Professor Schder@iPolish professor of Hydrology at the
University of Jos for advice on what area | shquidsue after being offered admission for Ph.D
in Hydrology at the University of Lagos, and PhiD Climatology at the University of Port
Harcourt. Professor Schoeneick then advised tiraaie was going to be a dominant issue in
Nigeria and the world over, not only in the remainpart of the 20 Century, but also in the 21
Century. He therefore reasoned that since Nigeam a lot of climate problems with fewer

climatologists to proffer solution, that it was tegtto pursue a career in climatology.

This was how | found myself in Port Harcourt Unsigy in November 1991 under the
supervision of the American trained MeteorologBt, (Mrs) Oreoluwa Salau, and Professor
Winston I. Bellgam, one of the leading environmést@entists on Niger Delta environmental
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studies. To the glory of God, | completed the Pdgree which became not just the first Ph.D
in Climatology to be awarded by the University arPHarcourt but also by any University in
the East of the Niger. Today, by the grace of Almy God, | stand before you as the first
alumnus of the University of Port Harcourt to rise the exalted rank of Professor of
Climatology anywhere in the world. This inauguesdture is also the first to be delivered in the
history of this great University, and the™maugural lecture to be delivered by a Professor o
Climatology in any Nigerian University (Thambyalgy, 1979; Oguntoyinbo, 1982; Ojo, S.O.
1987; Ayoade, 1995; Olaniran, 2002; Adefolalu, 200, O. A., 2007; Bello, 2008; Adebayo,
W. 2010; Adebayo, A. 2010).

It is therefore a source of joy that shortly atbeting appointed as the first Professor in
this University in October 2007, | am given thiser@pportunity of being “inaugurated”. The
opportunity therefore affords me the opportunityadfiressing the University community and
policy makers on one of the hotly debated topisaués that will shape the environmental
destiny of this world in the 21Century. The topic of my lecture therefore, is Yearch of
climate justice and equity”

Before | move on to my topic, permit me to make st observation. There are many
rich traditions to inaugural lectures. These camitouped into three major categories (Akinpelu,
1983). The first is that inaugural lectures aredu® justify the appointment or promotion of the
lecturers concerned to the exalted status of Psofes Such inaugural lectures sound like
epilogues to their scholarly careers or like am@estlast piece before bowing out.

The word “inaugural” has a Latin origin which com@® a beginning and an initiation
(rather than an end); and hence an inaugural kdught, among other things, to mark a fresh
beginning of a profoundly deep and mature schoilarsind productivity, rather than a
termination of same. The second category is tetgural lectures are used to solicit support
for the disciplines or departments to which theéuesrs belong; while the third category is that
of lectures that are devoted to the systematic @tipo of selected contemporary issues on
which the expertise and the discipline of the lemtsican shed some light. This is the tradition
of the British inaugural lectures. It is this Bft inaugural tradition that | would like to adapt

this lecture.

Conceptual Clarifications
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We will need to define three key terms central tw discussion. They are “Climate”,
“Justice” and “Equity”. The term “climate” can lukefined as a synthesis or an amalgam of
weather . In other words, it is the mean expemtadif weather at a given period over a location
or area. It can also be regarded as the statisfistraction of actual weather experienced in an
area over a long period of time. This is why maessclimate as the average weather condition.
This notion of climate is not strictly correct. i$hs because climate includes not only the
average weather conditions but also the study dtleg extremes and deviations from those
average condition and the probability of occurrencere-occurrence of a particular weather
event (Ayoade, 2004). The changeability of weather common phenomenon; this is because
weather variations occur frequently, often on aeSoale of a few hours. Climate variations are
not a common occurrence because they occur mushfrieguently on a timescale of several
years or hundreds of years. Climate is a varigblenomenon with variations occurring on
varying time scales. And that is why various tears used to describe variations or fluctuations
in climate and these are valid with reference tmesaappropriate time scales at which the
variations or fluctuations are considered.

The terms “climate variability”, “climate variatish and “climatic fluctuations” are used
to express the inherent variability of climate.in@te is not fixed or static but rather dynamic
and changing. Climate trends occur only when €lattbns or variations in climate follow a
trend over a period of time. The fluctuation méspabe cyclical in nature to give rise to climatic
cycles. Over a long period of time, climate fllatians may be such that a shift in type of
climate over a given area occurs, we then say tiseeechange or climatic change (Ayoade,
2003).

What is justice in a geographical context? As comiy used in geography, justice
refers to equity in the spatial distribution of thenefits and burden of society. It is also referr
to as territorial justice or spatial justice (Okaf@007). According to Knox and Marston (2004),
spatial justice refers to “the fairness in the ribsttion of a society’s burden and benefits, taking
into account spatial variations in people’s neewls i their contribution to the production of

wealth ...”
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Equity refers to fairness. Equity is an ideal thlaapes our view of what is right or just.
It is predicated on the notion of common good atdimes, calls on some to sacrifice for the
sake of others. But the problem is how do we dewildat is fair? Within the context of climate
change, there are five dimensions of equity. Fiegjuity boils down to an allocation of
responsibility. When our interests are harmed,qiestion of who to blame is usually among
the first to arise. In the realm of the environtehe polluter pays principle illustrates thig. |
requires the party responsible for the harm to lblearcosts of repairing it. Secondly, equity is
also based on the idea that all humans have egghakror entitlements to certain goods or
benefits. Thirdly, equity relates to the capaciydct. The idea that the most able should
contribute the most to the provision of a publiodas well established, in most national politics
and in the international system. An equitable apph to climate would thus demand more from
those most equipped to respond. Fourthly, equityased on the idea that the strong and well
endowed should help the weak and less endowedast ie meeting their most basic needs.
Thus, a fair climate change agreement would if ipesdielp, and certainly not undermine, the
efforts of the poorest communities to meet thedaseds of their people. Fifthly, in assessing
whether an outcome is equitable, parties will itedally compare the effort they are being asked
to make and that required of other parties. The @imensions of equity just described above
have focused on equity between people living n®ut climate change will restrict the choices
of generations to come. Then the question is hamawvee ensure that our approach to it is also
fair to them? Future generations have no respiihgitor the problem that is handed to them.
They are therefore entitled to a fair share of cargpace.

Climate Justice and Equity

When the United Nations Framework Convention faim@te Change was formulated
and then signed and ratified in 1992 by most ceestf the world, the principle of common but
differentiated responsibilities was acknowledgéddhe concept of climate justice is based on the
above principle. This principle recognises thatdrically:

¢ Industrialised nations have emitted far more greesl gas emissions than developing

nations;
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¢ Rich countries therefore face the biggest respdmigb and burden for action to address
climate change.
e Rich countries therefore must support developingona adapt to avoid the polluting

(easier and cheaper) path to development — thréinghcing and technology transfer.

This is what constitutes the notion of climate igestand equity in this paper. The

principle also recognises that:

o0 The largest share of historical and current gl@aissions of greenhouse gases
has originated in developed countries;

o0 Per capita emissions in developing countries ateelatively low;

o The share of global emission originating in develgpcountries will grow to
meet their social and development needs.

o Rich nations are known as Annex | countries hagehcally emitted more than
the rest of the world combined, even though Chindia and others have been
growing recently. This is why the “Common but diéntiated responsibilities
principle was recognised”.

It is therefore unfair to expect the third world ke emission reductions to the same
level as rich nations, especially considering thewelopment and consumption which is more of
basic needs while rich nations have moved on torjugonsumption and associated lifestyle.

Under the Convention, the rich were to help proviseans for the developing world to
transit to cleaner technologies while developing.he above, and other principles in the
convention, formed what some described as the Isosiace and equity part of climate change
issues. Unfortunately, these have been largelpragh in the discussions which are usually
dominated by the rich nations, and oil producingintoes, who talk more about economic
effectiveness.

Climate justice as a concept therefore represdietsconfluence of different streams of
concern with fairness and ethical relations as tiedgte to people’s use of the world’s finite
carbon resources. A concern for climate justicleut on the fact that the world’s poorest, and
those least responsible for the human cause ofatdichange, are the most vulnerable and
exposed to its effects. Climate justice advocatssst that equitable climate change strategies
should not displace responsibility for carbon esmiss upon those least responsible for them.
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Climate through the Ages

Although the earth is estimated to be over 4 hil@ars old, the study of past climate,
which is called paleoclimatology, extends only @®%o 600 million years before present. Table
| summarizes the variations in global climate frdme pre-Cambrian era to the present. Not
much about past climate could be studied during ¢ha. This is because pre-Cambrian rocks
hardly contain an evidence of past climate. Imsgmtal observations of weather began less than
200 years with the invention of the thermometet393 by Galileo and the Mercury barometer
in 1643 by Torricelli (Oguntoyinbo, 1982). Our kmiedge of past climate dating to pre-
instrumental period is therefore based on the intgrof the climate in those periods on the
landscape, soil, vegetation and later on, humanities.
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Table I Summary of Paleoclimatic History of the Earth

Era Period Age by radio-activity | Climate
in Million years
Pre-Cambrian 560 Glacial
Palcozoic Cambrian 510 Gold, becoming warm
Ordovician 400 Moderate to warm
Silurian 340 Warm
Devonian 310-340 Moderate, becoming warm
Carboniferous 260-300 Warm at first becoming matier
Permian 210-240 Glacial at first becoming moderate
Mesozoic Triassic 190 Warm and equable
Jurassic 155 Warm and equable
Cretaceous 110 Moderate
Eocene Moderate becoming warm
Oligocene 60 Moderate to warm
Miocene 30 Moderate
Pliocene 13 Cool
Quaternary Pleistocene 1 Sequence of glacial aedgiacial periods
Holocene Present inter-glacial 12,000 to 10,0@ary)|

before present and reached climatic optim
about 5,000 years before present mild clims
800 — 1000 A.D. Little Ice Age 153700 A.D.
Worldwide warming of about 0.60C fro
1880’s to 1940’s. Relative cooling with seve
trend reversals since then. Warming si
1980’s.

um

atic

ral

ce

Source: (Modified after Brooks, 1949).
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The details of these indications of past climategigen by Ayoade (2004) include:
A. Biological Indicators

I. Pollens

Ii. Fossils

ii. Tree rings

B. Lithogenetic Indicators
I. Varves
Ii. Salt deposits or evaporates
Iil. Laterites
C. Morphological Indicators
I. Relic Landforms — old beaches and sand dunasjajllandforms such as
moraines and eskers.
Ii. River terraces.
D. Archaeological/Documentary Indicators
I Artefacts
. Cave draining
ii. Evidence of large scale migration
Iv. Abandonment of settlements

V. Records of famines

The summary of variations of global climate givarliable | is based on various studies
of Paeloclimates in various parts of the world gsanvariety of indicators of past climate. These
studies show that the global climate has oscill&tgveen cold (glacial) and warm (non-glacial)
phases since the Pre-Cambrian era. The oscillattonrding to Ayoade (2003), has been on
varying time scales with the larger time-scale oaféscting larger areas of the globe than the
smaller time-scale oscillations. Apart from thejonace ages during Pre-~Cambrian 560 million
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years ago, there are also the Permian ice agehwhbrurred 210-240 million years ago, and the
Pleistocene ice age, which occurred less than Bomiyear ago. Significant ice ages have
occurred every 100,000 years with termination merad 10,000 years. Minor ones have
occurred over 20 — 30,000 years (Ayoade, ibid). e Tést period of extensive glaciations
occurred between 22,000 and 14,000 years ago.péted from 7,000 to 5,000 years ago was
warmer than the present time. The last 5000 yéarse been characterized by declining
temperatures with very cold intervals some 28,008 350 years ago. The latter cold interval
between 1550 and 1850 AD has been referred to eadittle ice-age. During this period,

vineyards disappeared from England and Europeasiegtagrew. It is generally believed that
we are at present passing through an interglagabg. Since the advent of instrumental
records, data have indicated a warming trend if\tthern Hemisphere from the 1880’s to the
1940’s and a warming trend in the early 1950s e@Sbuthern Hemisphere. The warming trend
in the Northern hemisphere terminated in the 19@sn cooling set in but this cooling has been
reversed particularly since the 1970’s. The Irdgegnmental Panel on Climate Change (IPCC)
2007 report as shown in Fig. I, Il and Il furtheonfirms the reality of the present global

warming.
Evidence of Climatic Change

Episodes of climatic anomaly are both of historiaatl contemporary interest. Some of the
episodes were highlighted by Olaniran (2002). Titst one dates back to the biblical time of
Noah (about 4000 years ago) when it rained for @asdand 40 nights with the resulting flood
waters reaching 6m level and lasting 150 days. oAting to biblical account, only Noah, his

household and representatives of animals/birdeced by him, survived the prolonged and
widespread flooding (Genesis, Chapter 7, Verse)4-2guntoyinbo (1982) also cited the
widespread famine of 1887 in Southwestern Nigerfactv was called “iyan s’odi dogbun”

meaning “a famine which turned the moat into anasgable trench” as well as a similar famine
in the same area from 1903-4 which was labelledrfliC’ehin S’ara” meaning “a famine which

caused man to turn his back on his relations”. tiB&nd according to Olaniran (2002) had
experienced “lyan fowo re mi” which means “famiire which life is saved by cash or cash

survival famine”.
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In recent times, we had the Ogunpa flood disastdyadan known in local parlance as
“‘omi y'ale, agbara ya sobu” meaning that both resiél and commercial area are invaded by
floodwaters. Perhaps, the worst flood in the jstd the city occurred on 31August, 1980
with property damage at current rate at about Wilisn (See Akintola, 1992).
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TABLE 2: Some Episodes of Rainfall Anomaly in Histoy

S/IN | Date Area Affected | Mode of Remarks Source
Occurrence
1. About 400| Biblical world 40 days and 4| Only Noah, hic| Genesis Chap.’
years ago | of that time nights of continuous household and 4-20
rainfall. The flood| representatives gf
waters reached 6manimals/birds collected
level and lasted 150by him survived the
days widespread flooding
2. About Egyp! 7 years of abundai| During the 7 yees of | Genesis Chay
3,000 rainfall followed by| abundance, the land4l: 47-56
years ago seven years of produced plentifully. In
severe drought the case of the 7 yeafs
of widespread famine,
there was lack of food
over the land.
3. Between | Samarii 3 years withou| There was widespre¢| | Kings, Chag
974 and rainfall shortage of food. 18:1
852 B.C.

4. 1887 SW Nigerie Widespread famir | lyan S’odi dogbun’ (A| Oguntoyinbc
famine which turned (1982) citing
moat into an impassablehistorical events
trench) reported by

Ajayi

5. 1904 SW Nigerie Widespread famir | lyan K’ehin Sa'ra a | Oguntoyinbc
famine which caused(1982) citing
man to turn his back onhistorical events
his relations. reported by

Ajayi
6. 191C-4 Hausa Lan Widespread famir | Kakalaba famin Thambyahillay,
1979

7. 191¢ SW Nigerie Widespread famir | ‘lyan lapelape| Oguntoyinbc
(Lapelape drought (1982)  citing
during which people historical eventg
trekked from Igboho tq reported by
Ibadan (150 Km by Ajayi
shortest route to buy
food items).

8. 1927 Hausa lanc Widespread famin| Called Yan Buh Thambyahillay,

Nigeria caused by drought 1979.
9. 1942 Hausa Lanc Widespread famin| Called Yar Guse -dc-
Nigeria caused by drought
10. | 194144 Ekiti Land, Widespread droug | Called lyan fowo re m| Adefolalu
Nigeria i.e. famine in which life (personal
is saved with cash communication)
11 | 19456 SW Nigerie Widespread famin | ‘lyan Abbatial Oguntoyinbc
(1982)  citing
historical events
reported by
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Ajayi

12. Oct. 19, llorin, Nigerie One week of heav| 24 houses submergi| Olaniran
1976 rainfall from 14-19| by water and 50 otherns(1983).
October evacuated.
13. | Aug. 30, | llorin, Nigerie Caused by tw( One house and two ce| -dc-
1979 prolonged heavy were submerged while
rainfalls on 2% and| many houses built oh
29" in the month of banks of river ASAP
August which was were temporarily
characterised by abandoned
moisture surplus.
14, | Aug. 31 Ibadan, Nigeri | Floods are calle| 300 lives were los| Akintola (1992
1980 ‘omiyale, agbara yawhile property damage

sobu’ in local| was estimated at N1.5
parlance. Thig million  (about 1.5
particular event was billion now).

caused by prolonged

and high intensity
rainfall 273 mm in
magnitude, the

highest daily rainfall
ever received in a
century

Source: Olaniran, 2002
Climate Change Debate

Three different positions can be distinguished.rstfFithere are the climate change
sceptics who claim the case that present day psesesf global warming are produced by
human activity is not proven. Fluctuations in ct@, they point out, produced by natural
causes, have been constant features of world histdbhe current situation, they assert, is not
different. Other sceptics accept that climate gleas happening and that it is humanly induced,
but argue that the threat it poses has been exatgger For them, other world problems such as
poverty, AIDS or the possible spread of nuclear pp@g are both more worrying and present
more pressing dangers than climate change. Thetissehave dwindled significantly in
numbers in recent years as the science of climad@ge has progressed, but they still get a

significant hearing (Giddens, 2008).

Second, there is a mainstream view about climaengd The IPCC has had an
enormous influence over world thinking on climabaege in so far as there is a consensus about

its extent and dangers; it has played a large ipastilding it. Those who are sceptical about
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climate change see the IPCC as the enemy of frédepeoper scientific thinking. The battle
between the sceptics and the body of scientifiniopi continues, with each tending to rubbish
the other’s argument.

Third, there is a further divergence of opinionvbe#n the mainstream and authors and
researchers who think climate change poses evesdtegr and more urgent threats than is
ordinarily acknowledged. These are the “radicalShey argue that there are threshold effects in
climate change, as the naturally-induced climalictéiations we know about from the past
reveal. Abrupt changes in climate have happengdewious ages, even within as short a period
as 10 years. The radicals hold that the same dmildue of humanly induced climate change
today. Some radicals believe it is already too tateavoid dangerous climate change. They
argue that it is better to concentrate most ofemargies preparing to adapt to it and cope as best
we can. Others think we can still hold back theemtevastating effects but to do so we must

start taking far reaching action in the here-and:no

Climate System

In order to understand why climate varies, we n@ednderstand the mechanisms that
give rise to climate. Climate depends on the matfrthe general circulation of the global
climatic system. The global climatic system caissisf five physical components: the
atmosphere (air), the hydrosphere (water), thepbiere (living organisms), the lithosphere
(land) and the cyosphere (ice and snow) interactiig one another under the influence of solar
energy. It is observed that the climatic stata pface at any given period is determined by three
crucial factors; these are:

(i The amount of solar energy received by the climsggtem, which depends on the solar
output, the extent of radiation losses in spac®reethe earth’s atmosphere, the
distance of the earth from the sun and the anglit of the earth’s axis of rotation.

(i) The way this energy is distributed and absorbed the earth’s surface, which depends
on the earth’'s atmospheric composition, its topplgyaextent of ice and snow cover
and the distribution of continents and oceans.

(i The nature of the interaction processes betwde components making up the global

climatic system.
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The Role of Man in Climate Change

All the theories of climatic change attempt to astofor variations in the amount of
solar energy received by the earth and the spatiltemporal distribution of this energy over
time. In the last few decades, research findirmgehndicated that man can influence climate
through various activities. The causes of clima#igation ascribed to human activities are:

() Increase in the C{content of the atmosphere as a result of bushrmrand burning of
fossil fuels such as coal, gas, oil;

(i) Artificial generation of heat as a result of hunaativities especially in urban areas;

(i Interference with the ozone layer by pollutideriving from human activities;

(iv) Alteration in the earth’s albedo as a result obdestation, land clearing for cultivation or
construction and animal grazing.

The most important pollutants as far as climate ifreadion is concerned are GO
fluorocarbons, sulphur compounds and dust (aenpsols
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Major Greenhouse Gases and Their Contributions to Global Warming

The major greenhouse gases produced by humantestiare CO2, methane, nitrous
oxides and chlorofluorocarbons (CFCS). Emissiongreenhouse gases ranked by country are
shown in Table 3.

Table 3: Greenhouse Gasses Ranked by Country in 1987

Country Greenhouse| CO2 CH4 CFCs Total Total%
Index Rank
United State 1 540,00( 130,000 | 350,00( 1,020,00 | 17.€
USSF 2 450,00( 60,00( 180,00( 690,00( 12.(
Brazil 3 560,00( 28,00( 16,00( 600,00( 10.5
Ching 4 260,00( 90,00( 32,00( 380,00( 6.€
India 5 130,00( 98,00( 70C 230,00( 3.€
Japal 6 110,00( 12,00( 100,00( 220,00( 3.€
Germany, Fed. Re |7 79,00( 8,00( 75,00( 160,00( 2.8
United Kingdon 8 69,00( 14,00( 71,00( 150,00( 2.7
Indonesii 9 110,00( 19,00( 9,50( 140,00( 2.4
Franct 10 41,00( 13,00( 69,00( 120,00( 2.1
Italy 11 45,00( 5,80( 71,00( 120,00( 2.1
Canad 12 48,00( 33,00( 36,00( 120,00( 2.1
Mexica 13 49,00( 20,00( 910( 7800( 1.4
Nyanma 14 68,00( 9,00( 0 77,00( 1.8
Irelanc 15 56,00( 6,40( 13,00( 76,00( 1.8
Spair 16 21,00( 42,00( 48,00( 73,00( 1.8
Columbie 17 60,00( 4,10( 52,00( 69,00( 1.z
Thailanc 18 48,00( 16,00( 3,50( 67,00( 1.z
Australic 19 28,00( 14,00( 21,00( 63,00( 1.1
German Dem. Re 20 39,00( 2,10( 20,00( 61,00( 11
Nigerig 21 32,00( 3,10( 18,00( 53,00( 0.€
South Africe 22 34,00( 7,80( 5,80( 48,00( 0.€
Cote d’lvoire 23 44,00( 55C 2,00( 47,00( 0.€
Netherland 24 16,00( 8,80( 18,00( 43,00( 0.7
Saudi Arabi 25 20,00( 15,00( 6,60( 42,00( 0.7
Philippines 26 34,00( 6,70( 0 41,00( 0.7
Las Perples Dan 27 37,00( 1,00( 0 38,00( 0.7
Dep.
Vietnan 28 28,00( 10,00( 0 38,00( 0.7
Czechoslovaki 29 29,00( 2,20( 2,70( 34,00( 0.€
Iran 30 17,00( 6,40( 9,00( 32,00( 0.€
Argentine 31 13,00( 12,00( 5,50( 31,00( 0.t
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Korea Reg 32 21,00( 2,90( 5,40( 29,00( 0.5
Turkey 33 16,00( 3,60( 9,20( 29,00( 0.5
Romanii 34 25,00( 3,10( 0 28,00( 0.5
Venezuel 35 19,00( 4,70( 3,20( 27,00( 0.5
Yugoslavi: 36 15,00( 2,80( 8,20( 26,00( 0.4
Malaysie 37 22,00( 1,40( 8,50( 26,00( 0.4
Belgiumr 38 12,00( 1,20( 12,00( 25,00( 0.4
Algeria 39 8,40( 12,00( 4,10( 25,00( 0.4
Pert 40 22,00( 87( 0 23,00( 0.4
Banglades 41 2,30( 20,00( 0 22,00( 0.4
Ecuado 42 19,00( 57( 1,70( 21,00( 0.4
Greeci 43 7,00( 1,10(¢ 12,00( 20,00( 0.4
Korea Dem. Re| 44 18,00( 2,30C 0 20,00( 0.4
Portuga 45 3,70( 1,00( 13,00( 18,00( 0.2
Egyp! 46 9,00( 3,10( 5,10( 17,00( 0.2
Bulgarie 47 15,00( 66( 1,60( 17,00( 0.2
Austrig 48 6,50( 96C 9,10( 17,00( 0.Z
Zaire 49 16,00( 99( 0 17,00( 0.2
Cameroo 50 16,00( 58( 0 17,00( 0.2
Total (rounded 3,390,000 | 720,00( 1,280,001 | 5,390,00

Source: (Commoner, 1991)

Table 4: Major Greenhouse Gases and their Contributions

Co, 55%
Chlorofluorocarbons (CFCs) 24%
Methane 15%
Nitrous Oxide 6%

Chlorofluorocarbons also contribute to the depted ozone in the stratosphere. Over
80% of global warming is due to €and CFCs (See Table 4). Carbon dioxide is pratiuce
mainly by activities involving the burning of foksuels like coal and oil. Hence, vehicular
emissions and emissions from industrial establistismand thermal power stations are the major

man-made sources of gfmund the atmosphere.
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Table 5: Greenhouse Gas Emission by Country in 2007

Country Change in greenhous007 Per-Capita CO2 Share of 2007
gas emissions (1992 +Emissions (Metric Worldwide CO2
2007) Tonnes Per Person) | Emissions
World Total 39.22% 4.52 100.0%
China 154.42% 4.75 21.01%
USA 18.41% 19.94 20.08%
Russian -17.41% 11.83 5.59%
India 110.99% 1.25 4.68%
Japan 17.13% 9.91 4.22%
Germany 21.62% 10.13 2.79%
Canada 75.34% 17.91 1.97%
UK -2.62% 9.28 1.89%
South Korea 75.34% 10.69 1.72%
Iran 108.83% 7.5 1.64%
Italy 10.9% 7.92 1.54%
Australia 67.8% 21.99 1.53%
Mexico 44.48% 4.17 1.51%
South Africa 40.11% 9.35 1.51%
Saudi Arabia 84.29% 15.73 1.45%
France 5.84% 6.36 1.35%
Brazil 67.22% 2.05 1.33%
Spain 50.8% 9.47 1.28%
Ukraine -33.8% 7.65 1.18%
Indonesia 76.38% 1.36 1.06%
Taiwan 133.01% 13.47 1.03%
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Poland -8.71% 7.83 1.01%
Turkey 99.86% 3.71 0.93%
Netherlands 22.69% 15.78 0.87%
Thailand 145.82% 3.81 0.83%
Kazakhstan -18.26% 14.16 0.72%
Venezuela 53.65% 6.6 0.57%
UAE 67.49% 38.46 0.57%
Argentina 50.91% 4.14 0.55%
Egypt 70.34% 2.11 0.53%
Malaysia 116.3% 6.35 0.53%
Singapore 126.35% 33.86 0.52%
Belgium 15.59% 13.87 0.48%
Pakistan 97.02% 0.82 0.46%
Uzbekistan 27.52% 4.52 0.41%
Greece 35.02% 10.07 0.36%
Nigeria 9.97% 0.72 0.35%
Romania -20.83% 4.63 0.34%
Algeria 22.99% 3.03 0.34%
Remaining Countries| 31.29% 1.68 9.24%

Table 5 shows the reduction in the human made ems®f greenhouse gases required
to stabilise atmospheric concentration. The ewssif greenhouse gasses in Nigeria is shown
in Table 6. Table 7 shows emission of greenhoyssebtor in Nigeria and Table 8 shows the
emission of greenhouse gas emission by state. Met{@H4) is the main component of natural
gas. It can be seen over marshy area where orgatter is decomposing. Hence, methane is
often referred to as marsh gas. Natural sourcédathane include wetlands, termites and the
oceans. Anthropogenic sources of Methane inclunE mining activities, natural gas and
petroleum industry, rice paddies, animal wastesyaftic sewage treatment plants, landfills and

biomass burning.
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The current levels of methane in the atmospheralaoat 1.72 ppm compared to the pre-

industrial levels (1750 to 1800 AD) of about 0.8rppThe levels are increasing at a rate of 0.9%

per annum.

It should be stated that although, @&dels are low compare to those of,Co

methane is three times as effective as &a greenhouse gas. Methane’s residence tithe in

atmosphere is relatively short. It is approximati2 years.

Nitrous Oxide (NO) is produced naturally by process of nitrificatio oceans and soils.

The major anthropogenic sources of nitrous oxide @remical industries, denitrification of

fertilizers used.

Table 6: Stabilization of Atmosphere Concentrations: Reduction in

Human Made Emissions of Greenhouse Gases Required to

Stabilize Concentrations at Present Levels

Greenhouse Gase

Reduction Requirec

Carbon Dioxid: >60%
Methant 15-20%
Nitrous Oxidt 70-80%
CFC-11 70-75%
CFC-12 75-85%
11CFC-22 40-50%

Source: IPCC 1990

Table 7: Emission of Greenhouse Gases in Nigeria, 1988

S/N Sources Emissions in Gigagram:
Co CH, N0
1. | Fossil Fuel combustic 35672.22. 5.03¢ 0.91¢
2. | Industrial Proces 1874.16 0.00( 0.00(
3. | Oil and gas syster 34625.89 115.93t 0.8/
4. | Biomass burnin 0.00( 0.2¢ 0.8/
5. | Lanc-use change 0.00( 48.41: 4.83¢
6. | Savannah burnir 0.00( 69.71: 0.93:
7. | Agricultural waste 0.00( 47.23¢ 1.55¢
8. | Rice Productio 0.00( 19.11( 0.00(
9. | Ruminant. 0.00( 364.80( 0.00(
10. | Norrruminant: 0.00( 39.21( 0.00(
11. | Animal waste 0.00( 83.60: 0.00(
12. | Municipal solid waste 0.00( 187.25: 0.03:
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13. | Agricultural solid: 0.00( 0.00( 0.00(
14. | Natura 1038.95! 66.22" 0.00(
15. | Coal Minincg 0.00( 0.48( 0.00(
Source: (Adapted from Magbagbeola, 1999)
Table 8: Emissions of Greenhouse Gases by Sector, 1988
S/N Sources Emissions in Gigagram:
Co CH, N0
1. | Household 3991.7 154.3! 2.5¢€
2. | Agricultural/Forestr 0.3(C 672.0¢ 2.5¢€
3. | Service 45.7:¢ 0.01 00C
4. | Industry 10689.4. 33.2¢ 0.37
5. | Transportatio 14558.8. 4.0¢ 02.(
6. | Energy Conversic 34635.3! 116.3¢ 0.3¢
7. | Primary Energy Conversi 34€35.3¢ 116.3¢ 0.3¢
8. | Natural Resourc 1038.9¢ 66.2¢ 0.00(
Source: (Adapted from Magbagbeola, 1999)
Table 9: Greenhouse Gas Emissions by State, 1988
S/N Sources Emissions in Gigagram:
Co, CH, N,0 Total % of
Emissions| Nigeria's
Total
Emissions
1. | Abia 9.1: 4.17 0.01 13.3] 0.z
2. | Akwa Iborr 5733.6( 23.3( 0.3¢ 5766.2: 10.1¢
3. | Anambra (198¢ 1277.0: 53.3¢ 0.3¢ 1330.6¢ 2.34
4. | Bauch-Gombe 856.7. 60.5: 0.3¢ 4284.1: 7.5¢
5. | Edc-Delte 4282.8! 0.71 0.5:% 4284.1: 1.62
6. | Benue (198¢ 473.0; 25.87 0.3( 499.2¢ 0.8¢
7. | BornL-Yobe 609.2: 126.4( 0.81 736.4! 1.3C
8. | Cross Rive 599.0¢ 18.1¢ 0.22 618.1! 1.0¢
9. | Adamaw:-Tarabi 456.0¢ 78.9¢ 0.3t 535.4( 0.94
10. | Imo (1988 3275.1 23.9¢ 0.4z 3299.5! 5.81
11. | Kadune 1367.0° 35.4¢ 0.2¢ 1402.8: 2.47
12. | Katsine 133.9¢ 24.41 0.2¢ 158.6¢ 0.2¢
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13. | Kanc-Jigawe 1226.1: 38.2¢ 0.6¢ 1265.0¢ 2.2t
14, | Kwara (1988 931.0¢ 57.7i 0.21 989.0: 1.74
15. | Lagos 8271.6¢ 24.6¢ 0.5¢ 8296.9 14.62
16. | Niger (1988 444.7: 57.8i 0.21 502.7( 0.9¢
17. | Ogur 1296.9( 14.1¢ 0.2z 1311.2 2.31
18. | Ondc-EKkiti 635.2: 26.4¢ 0.3 662.0: 1.07
19. | Oyc-Ogur 1848.3 40.1¢ 0.5Z 1889.0° 3.3¢
20. | Platea-Nassaraw 964.4" 46.0¢ 0.2t 1010.8: 1.7¢
21 | Rivers-Bayels: 20457. 83.2¢ 0.5¢ 20.541.5 36.1¢
22. | Sokot-Kebb-Zamfar: 634.2: 95.0( 0.7z 729.3 1.2¢€
Sum of State: 55,786.1 971.9¢ 10.5] 56,786.6! 100.0(

Source: (Adapted from Magbagbeola, 1999)

Impact of Climate Change

Variations in climate will no doubt have planningplications. Appropriate long term
planning must be put in place to enable man livecassfully within the limit of his variable
climatic resources. Ayoade (2004) illustrated #aenario with a few examples. He argued that
if there is cooling on a large scale, decrease&w@tural length of the growing season would
result. Similarly, there would be increased splaeating and consequently greater demands in
power generation activities. New strains of crapsl animals may need to be developed to
withstand the harsher climatic conditions. Coolwgl also affect precipitation adversely
particularly in the tropics since the monsoons tentail when there is cooling. Prolonged and
intense cooling may lead to fall in the level oihfall because moisture withdrawn from the sea
is not returned but locked up as ice on the ladlar port cities may become hinterland cities as
the sea retreats. On the other hand, global warmmay result in coastlands. The growing
season in temperate region will increase with fdssncrease in agricultural yields because of
relatively short growing season. In the tropicgrming may not be beneficial as this would
mean higher rates of evapotranspiration with asiah@roblems of meeting crop water demands
especially in the savanna areas. Warming may hewemcourage more convectional storm
giving rainfall while the destructive capacity obpical storms may also increase as well as their
frequency.

From the foregoing, it can be deduced that climatciations can influence human
affairs in several ways including the survival odmand his socio-economic structures. There is
need for man to be keenly interested in the problefitlimatic variations especially their causes
and mechanisms. More so as some human activities the potential of influencing global
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climate. An increase in global mean temperatur@. »fto 0.5C per decade or an earth warming
of 2°C to 5C is accompanied by a sea level rise of 3 to 1(pendecade before the end of the
next century is predicted. Although the extenthaefimpacts of the global environmental change
on individual country is still subject to specutatj there is a consensus that the effects on some
areas may be catastrophic.

Table 10 shows the projected climate change far World’s regions. The table shows
that rainfall decrease would be experienced inShkel, Southern Europe and Austrlia; while
Central and North America, South Asia, West Afracal parts of Australia would have increased
rainfall. For example, in 1990, the Inter-govermtad Panel on Climate Change’s (IPCC)
assessment of impacts identified some regionsisit from climate change, based on a current
assessment of “vulnerable” regions (mostly dry §rahd preliminary climate model projections
of regional reductions in soil moisture. As candeen from Table 11, Magreb, West Africa,
Horn of Africa and Sothern Africa are among theaarédentified as regions “at risk” from
climate change. The immediate impact of global miag is likely to result in further
fluctuations in rainfall patterns. It is predictddht global warming will make dry areas drier and
wet areas better. The expected sea level riseatsayspell danger to many countries such as
Nigeria, Mozambique, Kenya, Gambia and Egypt. Thiabal environmental change is another
factor that may well add to the deteriorating fgodduction problem in Africa.

Table 10: Projected Climate Change for Five of the World’'s Regions

Regions Temperature Increase Rainfall Change

Sahel (10-20N.20-50E) Warmer by 1-3tC Decrease by 6-10%

S/Europe (35-5IN, 10°N-45°)E) Warmer by 22C Decrease by 5-10%

C/N/America (35-56N, 85-105’N) | Warmer by 2-3C (Summer)| Slight increase 2%

(Winter)

Southern Asia (5-30l) (70-105N) | Warmer by 2-3C (Summer)| 0-15% increase (Winter)

Australia (12-45S) (110-118E) Warmer by 1-ZC Year 5-10% decrease (Summer)
round)

West Africa (4-16N) (17°N — 15E) | Warmer by 1-X (Year 0-15% increase (summer
round)
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Source: Metro-France, National Meteorological Ressch Centre (Based on IPCC
Working Group 1, 1990 Report) in Fall (1977). Smith 1994).

Table 11: Region “at Risk” from Climatic Change

Continent Specific Region

Africa Maghreb, West Africa, Horn of Africa
Southern Africa

Asia Western Arabia

North and Central America Mexico and Central Americ

South America Parts of Eastern Brazil

Source: IPCC Working Group 2, 1990 (Cited in Katesand Chen 1993)

The number of African countries currently affecteddrought is estimated to be thirty
six. While twenty one of these countries are ledain the Sudan-Sahelian region, ten are
located in the Kalahari Desert area, and more itaptly is that nineteen of these countries
belong to the category of the least developed c@snin the world.

Table 12: Physical Effects and Natural System Projection to 21*t

Century in the Niger Delta

S/N Currently ASIR | ASIR I
no ASLR 0.3M (1.0M)
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1. Erosion (in 1 year) 10 -15 16 - 19 20 -25
2. | Erosion Area lost (Kf 26 — 45 55 — 120 130 330
3. | Inundation and erosion (Kjn 3,000 7,000 15,000
4. % of total area lost due to inundation and 15 35 75
erosion (%)
5. Natural system responses (i) agricultute 794 2,779 5,955
(7.940 Knf) (Km?)
6. Number of villages impacted (no) 50 200 350
7. Number of people displaced (no) 150,000 1-2m m2-3
Note: ASIR = accelerated sea-level rise
Source: Awosika et al (1994)

Table 13: Land Loss Projection to 21t Century along the Coast of

Senegal

Sea-Level Rise (m) Erosion Inundation Total

0.2 11 -18 338 349 — 349

0.5 28 —44 1.919 1,947 — 1,963
1.0 55 — 86 5,987 6,092 — 6,073
2.0 105 - 157 6,389 6,494 — 6,546

It is estimated that towards the end of th& @dntury, projected sea-level rise will affect
low-lying coastal areas with large populations ($able 12). Mangroves and coastal reefs are
projected to be further degraded, with additior@isequences for fisheries and tourism. Also,

Source: Niang et al (1992)

excessive rainfall with high flow risk in coastakas. The land loss projection to®Qtentury

along the coast of Senegal is shown in Table 13.
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Projected Impact of Climate Change in Africa

The IPCC 2007 predicted that by 2020, between 7&omiand 250 million people are

projected to be exposed to increased water stresstal climate change. If coupled with

increased demands, this will adversely affect ihamdds and exacerbate water-related problems.

The area suitable for agriculture, the length advgng seasons and yield potential,
particularly along the margins of semi-arid andlanieas, are expected to decrease. This
would further adversely affect food security and@¢bate malnutrition in the Continent.
In some countries, yields from rain-fed agricultacaild be reduced by up to 50% by
2020.

Local food supplies are projected to be negativafiected by decreasing fisheries
resources in large lakes due to rising water teatpegs, which may be exacerbated by
continued over-fishing.

Towards the end of the 2Tentury, projected sea-level rise will affect lbxing coastal
areas with large population. The cost of adaptatmuld amount to at least 2-10% Gross
Domestic Product (GDP).

Mangroves and coral reefs are projected to bedudkgraded, with additional

consequences for fisheries and tourism.

Health

Projected climate change-related exposures ardy litee affect the health status of
millions of people, particularly those with low gdative capacity, through:
0 Increases in malnutrition and consequent disordeits, implications for child
growth and development;
o0 Increases in malnutrition and consequent disordeits, implications for child
growth and development;
0 Increased deaths, disease and injury due to heaswioods, storms, fires, and
droughts;
o The increased frequency of Cardio-respiratory dissa due to higher
concentrations of ground level ozone related tmaie change; and

o0 The altered spatial distribution of some infectibsease vectors
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Coastal Systems and Low lying Areas

e Coasts are projected to be exposed to increasskg mcluding coastal erosion, due to
climate change and sea-level rise. The effect ellexacerbated by increasing human-
induced pressures on coastal areas.

¢ Increase frequency of coral bleaching events anéspread mortality.

e Coastal wetlands including salt marshes and maegrave projected to be negatively
affected by sea-level rise especially when theycarestrained on their landward side, or
starved of sediments.

e Many million more people are projected to be flob@sery year due to sea-level rise by
the 2080s.

e The numbers affected will be largest in the Megdtd3eof Asia and Africa while small

islands are especially vulnerable.

Ecosystems

e The resistance of many ecosystems is likely to xeeeded thus century by an
unprecedented combination of climate change adsadc@isturbance (e.g. flooding,
drought, wildfire, insects, ocean acidification)daother global change drivers (e.g.
land use change, pollution, over-exploration obreses).

e Approximately 20-30% of plant and animal specieseased so far are likely to be at
increased risk of extinction if increases in globakrage temperature exceed 1.5-
2.5C.

e The progressive acidification of oceans due togasing atmospheric carbon dioxide
is expected to have negative impacts on marind &hreling organisms (e.g. corals)
and their dependent species.

Security Challenges
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Climate change will lead to pressure on food avelihood. This would lead to
populist and/or military coups in a number of coig® This will produce continuing
instability in Africa, in particular. Between 198hd 2001, there were 95 attempted
coups in Africa, 33 per cent of them successfub@@r, Hamill and Mcleman, 2007).
Popular discontent over livelihood security waatdbuting cause of many of these. It
may even lead to a succession of new wars — fompbea a June 2007 report by the
United Nations Environment Programme (UNEP) suggkshat the conflict in Darfur
has in part been driven by climate change and enwiental degradation. Over the past
40 years, rainfall in the region has fallen by &0 pent and the Sahara has advanced by
more than a mile every year. The resulting tensietween farmers and herders over
disappearing pasture and declining water-holes mpimue the genesis of the Darfur
conflict. It also threatens to reignite the hadfatury-long war between North and South
Sudan, currently suspended by a fragile 2005 paeoerd. The Southern Nuba tribe, for
example, have warned that they could “restart”vitae if Arab nomads displaced South
by the drought continue to cut down “their” trees fodder to feed their camels. (Brown,
Hamill and Mcleman, 2007).

Who is most Vulnerable?

Although climate change is a global problem, stsidiave shown that some countries have a
greater degree of vulnerability to the impact ahelte change than others (IPCC 2007).

e Countries within the tropics are likely to expeemmore incidences of tropical storms
caused by climate change.

e Also, countries with significant lengths of coastliwill be more threatened by sea-level
rises induced by climate change.

e Countries with poorly developed infrastructure uiffisient public health systems, and/or
low levels of emergency preparedness will expegemore negative impacts of climate
change.

e Countries whose economies and livelihood have atgresensitivity to climate-related

events such as rainfall, wind, (etc.) will be maftected.
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Vulnerability Assessment of Nigeria to Climate Change

It has been observed that global climate changkehaile a strong impact on Nigeria —

particularly in areas of agriculture, land use,rggebiodiversity, health and water resources.

Nigeria and all the countries in sub-Saharan Afriaee highly vulnerable to the impacts of
climate change (see IPCC Report, 2007).
NEST (2006) noted that Nigeria specifically oughbe concerned by climate change because:

(i) of the country’s high vulnerability due to its lo800km) coastline that is prone to sea-
level rise and the risk of fierce storm).

(i) Almost 2/3 of Nigeria’s land cover is prone to dybtiand desertification.

(il Its water resources are under threat whicH afflect energy sources (Kainji and Shiroro).

(iv)Rain-fed agriculture and fishing activities from ialin 2/3 of the Nigerian population
depend primarily on for food are under seriousatire

(v) Nigeria has a very high population pressure — 14{lom people surviving on the
physical environment through various activities hivit an area of 923,000 square
kilometres.

(vi)Nigeria lacks the financial capacity and technadabiknow-how to combat the
postulated negative impacts of climate change.

(vii)  Nigeria does not yet have a fully established tastinal and legal framework, nor
systematic approaches and policies targeted atatamgb mitigating and adapting to
the impacts of climatic change.

Studies have also shown that a sea-level risesdfGi2m as a result of climate change
could flood over 3,400km2 of the country’s coasidla Nigeria may lose close to 9 billion as
a result of such a disaster while at least 80%hefihhabitants of the Niger Delta will be
displaced.

Also, more than 2/3 of Nigeria is prone to deseedtion. Climate change is predicted to
worsen the incidence of drought and desertificasind millions of people will be turned into
refuges because of disaster. States such as Bsokoto, Jigawa, Zamfara, Kebbi, Yobe,
Kaduna, Kano, Bauchi, Adamawa, Niger and otheratrsk.
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Over 80% of farmers who engaged in agriculture whscrain-fed will be affected. Our
agricultural production system will be adverselyeefed by the variability in timing and
amount of rainfall, frequent outbreaks of crop peshd diseases and heat stress. Food
shortages will increase and many farmers could the& sources of livelihood due to

climate change.

From the above, it is clear that Nigeria’s longrietevelopment priority of vision 2020,
poverty reduction, the Millennium Development Goalsd Seven Point Agenda will be
severely constrained if sufficient attention is matid to the current and future impact of
climate change in Nigeria.

Contributions to the Understanding of Climatic Events and Climatic

Change Induced Hazards in Nigeria

At this juncture, Mr. Vice-Chancellor, | proposedive a resume of our contributions to
the understanding of climate change induced hazardgeria. | have worked and published
extensively in the area of climatic and meteoralabhazards, their analyses and prediction. My
pioneering work in Nigeria (with T.T.T. Tamuno dfet Niger Delta Universiry, Amassoma,
Bayelsa State, Nigeria) in the area of Sandstormtheé Sudano-Sahelian region of Nigeria
provide a building block for the control and monibg of desertification in Nigeria. Four
articles which conveyed my contributions in thiggasd were published in the Journal of
Meteorology, U.K. and the International JournalTdieoretical and Applied Climatology, Fed.
Rep. Germany (see Ologunorisa and Tamuno, 2003 200 2003; Ologunorisa and Babatolu,
2004).
| have also worked in the area of tropical rainst®and flooding. Data provided from
my analysis of tropical rainstorms in Ibadan, Omaho Port-Harcourt constitute the database
necessary for engineering control of floods in #m®a mentioned (see Akintola and
Ologunorisa, 1999; Ologunorisa, 1999, 2001, 2002).

My Doctoral thesis entitled “An assessment of fla®sk in the Niger Delta, Nigeria” has
proved very successful from the standpoint of fldgdroclimatology in changing policy
direction in the management of flood hazard inkhger Delta region of Nigeria. This has
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been demonstrated not only in terms of the numlbgrapers that have been published in
reputable international scientific journals (suchthe Environmentalist, The Netherlands;
and the International Journal of Environmental &sidU.K.) but more in terms of the
detailed analysis of rainfall characteristics iefiging flooding in the region. It has also
helped in providing a methodological framework fbe assessment of flood vulnerability
zones applicable not only in the Niger Delta bugoain the Wetlands of the world (see
Ologunorisa, 2004; Ologunorisa and Adeyemo 200%g(iorisa, 2006). | have equally
done a pioneering work in Nigeria in the area obfl damage assessment (see Ologunorisa
and Ali, 2006). My analysis of rainfall periodigitising the contemporary analytical tool of
spectral analysis has helped to resolve the afsiefining rainfall cycles in the Niger Delta
region, and this is a necessary ingredient forumgerstanding and management of floods
and drought phenomena in the region (see Ologumand Adejuwon, 2003).

The problems of acid rain pollution, gas flaringddats environmental implications in the
Niger Delta, and the effects of fog and Harmattastchaze on aviation have also been
studied. My findings from these studies have fatrttee basis of environmental planning
and pollution control in the Niger Delta region Migeria (see Ologunorisa, 1995, 1999,
2000, 2001). My current research work is on thelyeis of extreme events in climatology,
most especially, the analysis of extreme rainfatkrgs and their implications for flood
frequency. | am also working on the problem ofutyiat prediction in Nigeria and climate
change impact assessment on water resources andltage in the sudano-sahelian region.
These foregoing efforts as contributions to knogkedre rather dynamic and continuing
process, and thus, are enduring challenges inrtfegsion.

Sandstorm/Dust storms

The study of the spatial, seasonal and diurnaatians of sandstorms in Nigeria has also
been well documented. In view of the menace ofismmms as a meteorological hazard that
affect aviation operations and road transport (SHegunorisa and Tamuno, 2001;
Ologunorisa and Tamuno, 2003). The results ofateysis show that stations with high
frequencies of sandstorms which are mainly in thghnhave low co-efficient of variation
while the middle belt and the south with frequescigave very high co-efficient of
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variations. There is high frequency between 130 2100 hours with peak at 1800 hours.
The study concludes that the main source regiosanfistorms in Nigeria is Sahara desert,
and that the major factors determining the spatial seasonal variations of sandstorms over
Nigeria, apart from Inter-Tropical Convergence ZQii&€CZ) are the distance inland from the
coast, the distance inland from the coast, thents away from the desert margins, relief,
disturbance lines and anthropogenic factors.

Rainstorms and Thunderstorms

The importance of thunderstorms in terms of thgnisicant contribution to flooding
episodes and soil erosion process due to their imggmsity and torrential characteristics
have been well highlighted (see Ologunorisa, 2@égunorisa and Chinago, 2004). The
studies have also shown that thunderstorm actiwityhe country is on the increase.

Harmattan Dust Haze

Attempts have also been made to study the diumalsaasonal variations of harmattan
dust haze and its risk limit to airline operatiddeé Ologunorisa, 1999), as well as the
seasonal incidence of Sahara dust over Nigeria.

Ologunorisa and Keobunah (2006) examined the sahswridence, recession, duration
and diurnal variations of Sahara dust haze in eonthNigeria. It was observed that the
incidence of dust haze over northern Nigeria dutivgperiod of study started in October, with a
peak occurrence in January. The recession petats rom February and ends in the month of
April. Stations which are closely located to tlmurse region (that is at the northern fringe)
experienced very high incidence of dust haze maae those at the Southern part of the study
area. Also, the duration of dust haze varies fBota 19 weeks, and finally, in terms of diurnal
variations, two major peaks can be recognisedgethes 0000 hours (GMT) having the highest
and 0500 hours (GMT) the lowest.

Dust storms are low level clouds of moving sand dusk initiated by strong winds as a

result of insatiability in the atmosphere which uees visibility to less than a kilometer
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(Ologunorisa and Tamuno, 2003). Little or no attessriave been made in literature to monitor
dust storms events through the analysis of metegicd| data in the Sahelian zone of Nigeria.
Ologunorisa and Babatolu (2004) examine the unaedstg of the geography of dust storms,
monitoring of desertification and other associaadironmental consequences in Nigeria. Data
from three meteorological stations in the Sahetiame of Nigeria were analysed to examine the
relationship between annual rainfall variabilitydaannual dust storm production.

Results reveal that dust storms production follehanges in rainfall pattern. Results of
the correlation analysis between annual rainfadl dmst storm frequencies are discussed with
statistical significance (See Table 14). Analydidata from Sokoto, Kano and Maiduguri reveal
that dust storm production follows changes in @lrgattern. The dustiest year correspond with
drought years in the region while the wettest yeatis the exception of 1988 have the lowest
dust storm production in the study area. Despigedbservation, the results of the correlation
analysis between annual rainfall and annual dosinst frequencies show a very low positive
correlation coefficient of 18 percent for Sokota &8 per cent for Kano which are statistically
significant at 0.05 probability level while Maidugshowed a zero correlation and with a
validity and reliability estimate of 95 percent.

Table 14 : Result of Correlation Analysis of Annual Rainfall and

Annual Sandstorm in the Sahelian Zone of Nigeria

v2

Status Y Cal. T.Value | Table Value Result
Kano 0.48440 0.234 0.0165 0.05 Significamt
Maiduguri 0.001 0 0.9940 0.05 Not
Significant
Sokoto 0.41260 0.170 0.016 0.05 Significant

(Source: Ologunorisa and Babatolu, 2004)
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Rainfall Trend and Periodicity

Ologunorisa and Adejuwon (2003) did analysis ofumtmainfall trends and periodicity
in the Niger Delta, Nigeria. Annual rainfall ddiatween 1931 — 1997 for 12 regional weather
stations were used for the research. However,staons have a complete series of rainfall
records; these include Yenagoa which has 37 y&disada, Onne and Uyo with 25 years, 21
years and 17 years records respectively. Dueteoligaitation, only stations with data covering
1931 — 1997 were used for rainfall periodicity. eTtainfall trends for all the stations were
analysed using the Pearson Product Moment Cowosla@oefficient and Simple Linear
Regression Analysis, while Spectral analysis (a ifitadion of Fourier series) was used for
determining rainfall periodicity. The results dtanalysis showed that the rainfall correlation
coefficients for the twelve stations provide paaticorrelation except Port Harcourt and
Calabar which have negative correlation. The tesfuthe spectral analysis showed that there
are significant cyclical patterns in rainfall ofetiNiger Delta. The study concludes that the
significant periodicity detected in the rainfalres range from 3 to 7 years. The implications
of rainfall characteristics (See Table 15) in thge¥ Delta region for flooding have been well

documented (See Ologunorisa and Adejuwon, 2010).

Extreme Rainfall and Flooding

The relationship between extreme rainfall and urtl@oding in major Nigerian cities
such as Port-Harcourt, Warri and Makurdi and Kadoaae been studies in recent years (See
Ologunorisa, 2001; Ologunorisa and Diagi, 2005;gDiwrisa and Tor, 2006; Ologunorisa and
Solomon, 2010). The major conclusion is that erg@¢ainfall events are associated with high
flood frequencies, and the seasonality of floodingurs between May and October.

Table 15: Summary of Rainfall Statistics for Selected Stations in

the Niger Delta
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S/N | Station Mean Mean Percentage | Mean Percentage
Annual Monthly (%) of Mean | Monthly (%) of Mean
Rainfall Nov-Feb Rainfall in Rainfall Rainfall
(MM) Dry Season | Nov-Feb (Mar — Oct) | (Mar—Oct.)
Wet Season
1. | Benin 2087.1 145.8 7.05 1939.9 92.95
2. | Sapele 2391.5 167.5 7.03 2223.4 92.97
3. | Warri 2907.8 228.7 8.18 2578.0 91.82
4. | Forcados 3469.3 267.2 8.90 3159.1 91.10
5. | Yenagoa 31190.8 305.9 9.57 2885.5 90.43
6. | Ahoada 2370.1 187.1 6.90 2206.4 93.43
7. | Port Harcourt 2370.5 237.9 9.77 2138.9 90.23
8. | Degema 2355.1 257.9 10.93 2097.9 89.07
9. | Onne 2438.4 222.4 8.74 2225.3 91.26
10. | Opobo 3816.8 370.4 9.44 3456.4 90.56
11. | Calabar 2903.8 304.1 10.75 2591.5 89.25
12. | Uyo 2124.2 142.1 5.48 2007.7 94.52

Source: Ologunorisa and Adejuwon, 2010

Flood Predictions and Risk Assessment

Ologunorisa (2004) developed a methodology forassessment of flood vulnerability
zones applicable not only to the Niger Delta buahy wetlands in the world. The study deals
with an assessment of flood vulnerability zoneshim Niger Delta region by using hydrological
techniques based on some measurable physical té@stcs of flooding and vulnerability
factors. On the basis of these factors, 18 setthesnrandomly selected across the three
ecological zones in the region were assessed. eTilued risk zones emerged from the analysis.
These are severe flood risk zones, moderate fls&dones and low flood risk zones. Strategies
of flood mitigation in the Niger Delta and many Migan cities have been well documented (See

Ologunorisa and Tor, 2007 and Ologunorisa, 2009).
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Flood Risk Model

The risk situation is quite complex to define. fact, we assume that we can analyze on
the basis of two independent factors, one basetth@ocio-economic perception of risk, and
the other depending on the hydrologic and hydrduaimwledge of the hydrological regime (See
Fig. 4).

Figure 4: Risk Conceptualization

(Source: Ologunorisa, 2001, 2004)

The first factor is called vulnerability and repeass the sensitivity of land use to the
flood phenomenon. Consequently, it depends onljthentype of land use and the social
perception of risk.

The second factor is called hazard, and dependsamkhe flow regime of the river,
independent of the land use of the flood plain.atTik to say that the same flow will flood the
same area with the same physical parameters whateviand use.

According to these two basic factors, a real flosét level requires a certain level of
vulnerability. A situation of risk is due to thecompatibility between hazard and vulnerability
levels on the same plot. This decomposition df méo two components is a first simplification
or conceptualization of a complex reality, whichogld allow a better comprehension and
analysis of the problem.

Prediction of Risk
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The risk of flooding of a particular area dependas hazard factors and vulnerability
factors. A method to assess the risk form a nhtlisaster is given by the risk index, as follows:
Risk Index (RI) = HFXVF (1)
where HF = Hazard factors; the hazard factors afieel] as the elements that cause the risk and,
in this case, the physical characteristics of flagdsuch as flood depth, frequency, duration,
damage and velocity; while the vulnerability fast@are defined as the land use and social-
economic variables or socio-economic perceptionséf And this includes: types of land use,
proximity to hazard source, length of time floodswexperienced, adequacy of flood alleviation
measures, and extent of property damage. Thedhé&aapors are calculated using Equation (2).
HF =flhh x o xhg xhy X hs X oo Hy) (2)
Where HF = hazard factors, e.g. depth of floodwalile the vulnerability factors are calculated
using (3)
VEF =f(Vi X V2 XV3XVaXV5XVg.ioriiiiniinininnnnn. Vi) (3)
Where M = proximity to hazard zone; finally, the flood kisndex is calculated by
Equation (1). In this method, the higher the valtighe risk index, the higher the degree of risk.

Flood Vulnerability Assessment in the Niger Delta

The flood risk map of the study area was carriedbased on the flood risk assessment
of some environmental parameters in 18 settlemesed in this study. The flood vulnerability
assessment was achieved in two stages. The tagtisvolves the identification of the most
important environmental parameters (that is hazadl vulnerability indices) influencing flood
risk.

Nine indices were utilized for measuring leveldlobd risk in the study area, as shown
in Table I. Their selection is based on the remgpthat they are capable of truly measuring
flood risk. They are believed to be capable ohdahis because previous studies have shown
that they have a strong positive bearing on floedegating and vulnerability components of
flood hazards (12). Also, the parameters selegtectasy to measure and quantify. Finally, it is
also believed that they will clearly bring out irteal variations within the study area.
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Table 16 : Environmental Parameters Selected for Defining Flood

Vulnerability Zone in the Niger Delta

Depth of Flooding (meters)
. Duration of flood (Hours/Weeks)
. Perceived frequency of flood occurrence
. Perceived extent of damage arising from floodp@rcentage)

1
2
3
4
5. Percentage deviation of seasonal rainfall (mm) ftbenmean
6. Elevation of settlement above sea level (m)

7. Proximity to hazard source, e.g. to source of arr{in m)

8. Land use or dominant economic activity

9

. Adequacy of flood alleviation measures
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Table 17: Graduated Scales for Scoring the Selected Parameters used

in Defining Flood Risk or Vulnerability

S/N Parameters Range of Values Scores
1. Depth of Fooding (m <1.0 metre 1
1-20m 2
>2.0m 3
2. Duration of floods (hours/weeks) <12 hours 1
12-24 hours 2
>24 hours 3
3. Perceived frequency of flood occurre Once in 5 years of mc 1
Once in 3 years 2
Once in a year 3
4. Extent of damage (in percenta <25 per cer 1
25-50 per cent 2
>50 per cent 3
5. Percentage deviation of seasonal rainfall (mm)<25 per cent 1
from the normal average 26-60 per cent 2
>50 per cent 3
6. Relief in meters above sea le >15 meter 1
5-15 meters 2
<5 meters 3
7. Proximity to hazards (in metre <5 meter 1
>200 meters 2
100 - 200 meters 3
8. Perceived adequacy of flood control measur¢ | <100 meter 1
percentage) >50 per cent 2
25-50 per cent 3
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0. Dominant land use or economic activity Agricultural 1
Residential (planned and 2
unplanned)
Industrial/Commercial

3

(Source: Ologunorisa, 2001, 2004)

The second stage involves the quantitative ratimgd) @assessment of the environmental
parameters (hazard and vulnerability factors) & dblected settlements for flood risk mapping
based on the rating scales devised in this study.

The scales for scoring the environmental parameretisis study are shown in table 17.
In devising the scales for scoring the nine envmmental parameters, emphasis was placed on the
range of values obtained during fieldwork using gjio@naires, topographical maps and rainfall
data in the study area. The rating proceduretadopas based on Clark’s principle (13). This
entails multiplying the scores of the parametelscsed in this study in each settlement, to give
the settlement’s flood risk index for land use piag. By multiplying the scores, the flood risk
in each settlement will be limited to the leastdarable parameter influencing flooding (that is,
the law of minimum). This is preferred to the ad@i method of computing indices, which
assumed that the different parameters add togetlttbout interference. In this method, the
higher the value of the risk index, the higherdlgree of flood vulnerability.

Based on the rating scales in Table 17, three flogid were obtained and shown in
Table 18, while Table 19 shows the computationhenflood risk indices for the data collection
in the selected settlements used in this studye fldod risk classes obtained in Table 19 were
used to divide Niger Delta region (that is the Revand Bayelsa States) into flood vulnerability
zones for land use planning.

The resulting flood risk map consisting of threse® is shown in Figure 5. The first
zone consists of areas of severe or high flood, rsld these include Sagbama, Yenagoa,
Ekeremor, Ogbia, Ogba/Egbema/Ndoni, Ahoada, GokadaKhana areas.

The second zone is made up of areas of moderabel fisk. These include Port
Harcourt, Obio/Akpor, Ikwere areas; finally, therthzone including areas of low flood risk such
as Etche, Emohua, Oyibo, Tai/Eleme area, and al$#it water areas under tidal influence, such
as Bonny, Opobo, Degema and Southern ljaw.
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It should be stated that the coastal areas of tigerNDelta do not experience severe
flooding because they are under tidal influenc&dallfloods have a short duration, and are less
severe and therefore of low risk.

TABLE 18: Flood Risk Class for Land Use Planning

Flood risk indices Flood risk class Remark

<100 I Low Flood Risk
100-600 I Moderate Flood Risk
>600 1 High Flood Risk
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TABLE 19: Computation of Flood Risk Indices for Land Use Planning
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Figure 5: Spatial Variations in the Level of FloodRisk in Niger Delta.

Source: (Ologunorisa, 2001, 2004)
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Flood Perception, Damage Assessment and Management Strategies

Ologunorisa and Adeyemo (2005) analysed public ggien of flood hazard in the

Niger Delta, Nigeria. The study had the aim of enstnding how flood plain dwellers regard
the risk of flooding. About 500 questionnaires vadministered to landowners in the selected
settlements in the study area using systematicorarghmpling. The results of analysis show,
among other things, that the population regardst nmygortant the causes of floods as heavy,
prolonged rainfall and river overflow. Neverthelethey have little knowledge of the frequency
of severe floods, and flood alleviation schemesstflood victims do not get compensation or
relief during flood disasters, and the reason wigytremain in the study area is influenced by
their occupation, especially fishing, subsistengacalture, and the presence of crude olil in the
region which has attracted many migrants who caafford the high cost of accommodation
and are therefore forced to live in vulnerable sre& the floodplain. Finally, the study
concludes that flood control in the region needs tboperation of government community
efforts and enlightenment programmes through enumental education and mass media. The
analysis of flood stage damage curve relationstoipsommercial and residential landuse in the
Benue valley was documented by Ologunorisa and2A05, and 2009).
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Gas Flaring

Ologunorisa (2001) reviewed the effects of gadrftaon the Niger Delta environment.
The Niger Delta region of Nigeria has sufferedfatims of pollution and degradation arising
from oil and natural gas exploitation. These idella decrease in agricultural yield, depression
in flowing and fruiting in okro and palm trees, dghities in children, liver damage and skin
problems, increasing concentrations of airborndupanits, acidification of soils and rainwater,
corrosion of metal roofs and significant increagesoncentrations of sulphates, nitrates and
dissolved solids, with associated socio-economic oblems.
In spite of decree 99, which bans unauthorizednfigrover 75% of the gas produced is still
being flared (See Ologunorisa, 1996, 1998).

Response Strategies to Climate Change

Response strategies to climate change will be aéted by several factors including the
magnitude, rate and regional patterns of climasngk as well as the degree of vulnerability to
climate change. Although climate change is ultehat global issue, the impacts of climate

change will vary from one region of the world ta#mrer and even within a given country.

There are basically two types of response straddgielimate change.

1. We have strategies aimed at controlling or premgntiimate change. These are known
as mitigation measures.

2. We have strategies which aimed at adapting to @yramodating the impacts of climate
change. These are known as adaptation measures.

Most of the natural causes of climate change atsidaithe influence or control of man.
Man can only deal with the man-made causes of téirdaange; the most important of this man-
made alteration of the chemistry of the atmosphien@ugh the emission of greenhouse gases by

various human activities. Mitigation measures taexefore actions taken by man to prevent or
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retard the increase of greenhouse gases concentmtthe atmosphere. This may be achieved
by limiting current and future emissions from maadma sources of greenhouse gases
concentration and by enhancing the potential sofkgreenhouse gases. Two climate change

policies will be discussed. These are: Montreatdtol and Kyoto Protocol.

Montreal Protocol

In view of the harmful effects of CFCs on the pobiten of ozone layer, the Montreal
protocol on substances that deplete the ozone lagernegotiated in 1987 to drastically limit
and eventually stop the production and use of CFGOsder the protocol, developed countries
are to freeze the production and use of CFCs, 21113, 114 and 115 at their 1986 levels from
the year 1990, a reduction to 80% of their 198levVrom the year 1993 with a further
reduction of 50% of their 1986 levels from 1998.

However, developing countries with per capita useCBCs that is below 0.3kg are
allowed to increase their per capita use up toléwsl and can delay compliance with the control
measures by 10 years (IPCC, 1990). If the termthefprotocol are faithfully implemented,
atmospheric concentrations of CFCs will still be@at30 to 40% of the current levels for at least
100 years because of the long atmospheric lifetiohéx-Cs.

Kyoto Protocol

The Kyoto protocol was established in Kyoto, Japanl1" December, 1997 under the
United Nations Framework Convention on Climate @e(UNFCC). The objective of the
UNFCC is to achieve the stabilisation of greenhogse concentrations in the atmosphere at a
level that would prevent dangerous anthropogenérfierence with the climate system. The war
on carbon emissions appears to have been lesssstidceo far because countries like the USA
have reservations on the Kyoto Protocol.

Mr. Vice-Chancellor, Sir, the next section of thasture will examine the contentious
issues in the Kyoto Protocol.
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Contentious Issues in the Kyoto Protocol

Under the Kyoto Protocol, whilst developing cousdriare not obliged to accept any
emission reduction or stabilization targets, tlaustrialized world collectively agreed to a cut of
first 5.2 per cent below 1990 levels by 2012, wite European Union agreeing to a reduction of
8 per cent, the USA 7 per cent, Japan and Cangéa &nt and Australia winning an increase of
8 per cent. This principle of differential burdemasng between the developed and developing
countries adopted in the Kyoto Protocol has geedrat least two polarized visions of political
reality. One is the ‘Northern view” while the other the “Southern view” Kronick (1999)
observes that the “Northern view” required two gsinn the protection of climate.

The first was a means of ensuring the eventualggzation of the developing world in
greenhouse gas emission reduction. The second heasldvelopment or refinement of the
mechanisms that would begin the slow incrementdlicBon of those gases without causing
financial hardship to those developed countriesingathe cuts. In the United States, the most
significant act of congressional subversion of iy@to Protocol is the Brd Hagel Resolution,
passed by a unanimous vote of 95 in June 1997fettevely prevents the ratification of the
Kyoto Protocol by stipulating that any United NaisoProtocol on climate change that failed to
mandate “new scheduled commitments to limit or cedyreenhouse gas emissions for
developing countries within the same compliancaopérand which would “result in serious
harm to the economy of the United State of Amerieajuld be unacceptable. Even now,
President Barrack Obama of United States of Amdrasanot changed this vexed position.

The “Southern view” believes that the current stdtéhe negotiations continues to deny
the developing world their right to benefit equaltpm the protection of what is a common
resource belonging to the entire global populatitwe: atmosphere. Also, interest groups in the
South are willing to participate in such deals toodt their expectations for increased
development. In this connection, there are marthenSouth who feel that any participation in
the process (Protocol) by developing countries wkar no historical responsibility for the
damage to climate is to mortgage the prosperitfutafre generations. Leaving these two views
un-harmonized is definitely an impediment to reatizhe goal of the Kyoto Protocol.

Another central source of concern with the KyototBcol revolves around the issues of
“sinks” — those natural processes that absorb roarbon than they give out. In other words,

In Search of Climate Justice and Equity Page 50



the concept of “carbon sinks” is based on the m&tapacity of forests to absorb carbon dioxide
and temporarily store the carbon in trees, orgamtter and soils. The Kyoto Protocol allows
countries to count such carbon absorption by ferestd perhaps later by agricultural soils and
other carbon sinks, as offsets against €Qissions.

Under the agreement, each industrialized countota net emissions will be calculated
by subtracting the amount of carbon absorbed bgstoy and land- use change from each
country’s gross emissions. Countries will thus bk &0 claim credit for any increase they make
to their carbon sinks. In other words, a countit thlants trees to absorb carbon dioxide can
emit that much more CO2 from burning fossil fuels.

This approach according to Kronick (1999) is exegnpolitically convenient. This is
because forest cover is increasing in most indalgted countries, including forestry. This, by
implication, will produce a lower emission figu@ne other problem now is that there is not yet
enough data on natural carbon sinks. The sciemaplsidoes not exist to be able to predict
exactly how much carbon is being absorbed by atcpsimks and how long the carbon moving
into industrialized country forests will actuall{ag there (Kronick, 1999). Another contentious
political issue in the Kyoto Protocol is the inatus of “three flexible mechanisms” in the Kyoto
Protocol to “help” governments of industrializeduotries to achieve their obligation through
carbon trading and emission reduction activitiesoath rather than domestically. These three
flexible mechanisms are Emission Trading, Joint lamentation and Clean Development
Mechanism. The Emission Trading (‘ET) System willba industrialized countries to buy and
sell emission credits; Countries that keep emisslmeiow their agreed targets will be able to sell
the excess emission credit to countries that timdare difficult or more expensive to meet their
own targets. One of the main concerns is that Kyatgets of some countries are so low that
they can be met with minimal effort. These coustra®uld sell large quantities of emission
credits (known as “Hot Air”). The rules of this tliag are not very clear because there are many
unresolved issues in the trade.

For instance, what percentage of a country’s regin€tmay be achieved by trading?
Which greenhouse gases can be traded? What bodiategy and verifies the trading regime?
The Joint Implementation (JI) Mechanism will allamdustrialized countries to gain credits for
financial emission reduction projects in other iswlialized countries. The reporting rules,
monitoring guidelines and the extent to which daedan be gained from carbon sinks have not
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yet been decided. The Clean Development Mechar@mA) will allow industrialized countries

to gain credits for financing emission reductiorojpcts in developing countries without
emission targets. These mechanisms, this papeesrgould be better described as means of
robbing Peter to pay Paul.

One of the controversial issues is whether or nedits can be gained from carbon sink
project, as the text of the Protocol is ambiguounstlee issue. Whereas this possibility is
explicitly mentioned for Joint Implementation proge, it is neither explicitly mentioned nor
excluded from the CDM text. It should be stated tha inclusion of carbon sinks in the flexible
mechanisms has generated a lot of debates. Thdaeour of their inclusion argue that, at long
last, environmental services that forests provideb& paid for. They also believe that including
“carbon sinks” in the flexible mechanisms will prde funding for forest conservation projects
and pointed out the potential benefits of forestesl projects for local people. The potential
negative effects on forests, biodiversity or logabple of such carbon sinks projects should be
addressed by the development of clear guidelindstmdards (Fern, 2000).

Alternative Views on the Protocol

Those who oppose the inclusion of carbon sinkseatgat tying up lands in the South for
decades to come so that the North can continugiegnjreenhouse gases amounts to a new
form of colonialism — Co2 colonialism. They belietrat including carbon sinks will stifle the
switch to already existing renewable energy teabgiek. They point out that intergovernmental
discussions have not produced guidelines that wdolth safeguard forest biodiversity and
Forest people’s rights (see Fern 2000). The clmanfeagreeing on them in an international
agreement that focuses on climate change thus aplirea

Furthermore, it has also been argued that projbetssafeguard forest biodiversity and
respects Forest Peoples’ right will in most caseishe the same projects that deliver carbon
credits. It is therefore, very unlikely that goverents will reach consensus on sound criteria and,
at the same time, maintain investor’s interest anbon sink projects that promise to deliver
sizeable quantities of carbon credits.
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In addition to this, the process of global negadiatof the protocol is very complex. In
spite of a deepening knowledge of the increasingadg to the climate system, action to reduce
emissions of greenhouse gases is not accelerafing. opposite is actually true in both
developed and developing countries where emissan@scurrently increasing. For instance, it
took greenhouse gas concentrations around 150 yearngscrease in the atmosphere by
approximately 30 per cent largely as a result ef barning of fossil fuels. The bulk of that
increase has taken place in the last 60 years.iéeqh999) observes that it would take nearly
another 30 years of negotiation to reduce emissidrggeenhouse gases by around 5 per cent
whereas concentrations will still continue to rigad this is where the problem lies.

Another truth is that the political process to puitclimate is becoming increasingly
arcane. There is a group in the industrialized Ndprincipally North America) who believes
that it doesn’t matter if climate change is rehis tgroup argues that it is simply “too expensive”
to reduce emissions. This group is committed tonta@ing the global industrial and economic
status quo.

One major issue is whether economic sanctions mesather forms of penalties will be
allowed against countries that fail to fulfil th@bligations. The central issue of concern is what
to do on United States’ refusal to ratify the Poatioand even post Kyoto Protocol after 2012.
There are two schools of thought as regards timst, Ehere is the view that the Protocol will be
meaningless without United States’ ratification,dathis school of thought argues for
compromises to be made in order to make the Prbémoeptable to the US. This is because the
United States is the greatest emitter of greenhgases in the world, although it has now been
overtaken by China.

The second school of thought feels that the com®sndemanded by the US
undermined the whole purpose and effectiveneskeoPtotocol. They believe that the Protocol
can be ratified and entered into force withouttt®& The US will then be under pressure to join
later. It should be stated that the refusal of O%atify the Protocol is based on three grounds.
First, there must be meaningful participation obeleping countries in emission cuts: second,
the need to grant the US unlimited use of flexipitnechanisms; and third, the right to count the
“sink” capacity of US forest.

Politically, the most difficult equity question éhis equal emission rights) to resolve is
how to decide what quantity of greenhouse gases @aantry will be allowed to produce in the
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long term, especially after 2012 when the seconohdoof negotiation of emission cuts would
commence. In order to resolve this, the idea ofakgights or “per capita rights” has been
proposed. This involves working out how much tetaission of greenhouse gases the globe can
sustainably support and dividing that by the nunddfgoeople in the world to find the quantity
each person can be allowed to emit. These peracaihts would then be .used for setting
national allocations. Opposing this idea, some stialized countries argued for per capita or
national entitlements to be based on historic amdeat levels of emission.

The most pressing inequity issue for developingntgustakeholders has to bear human
impact burdens disproportionate with causal respdiies, and their view that this issue has
hitherto largely been ignored. A look at recentdacaic equity literature lends support to this
view. It indicates that while “equity” is often poh the agenda by developing country experts,
the scope of the agenda itself — namely emissiotigation has been firmly set by
industrialized world (Giddens, 2008).

One of the root causes of this divide is a fundaaledifference in the perception of
climate change itself. In the industrialized Notttere is a widely held “ecological view” of the
problem. Climate change is perceived as a problfepoluting the environment, of degrading
the eco-system. As such, its essence is seen tttabef a wrongful act against “Nature”. The
chief victim from this perspective is Nature; mamKs role is primarily that of culprit.

The reality in the South is quite different. Climathange has primarily come to be seen
as a human welfare problem. The harm is againsehsmt is largely other — inflicted, and it is
not life-style, but life — threatening. In shorgtchief victim of climate change is not ‘Nature’,
but people and the paramount inequity is one betveenan victims and human culprits.

The political process of the Kyoto Protocol is fedvin that as long as progress of
climate protection is dependent upon the conseokgsvernments who have wildly divergent
interest, the chances for success are slim. Krofk®9) wonders why a member of
Organization of Oil Exporting Countries (OPEC), wbdGDP and prosperity are derived almost
exclusively from the sale of fossil fuels, or thaitéd States of America with less than 5 than per
cent of global population, but who is responsilbedround 25 per cent of global greenhouse gas
emission converge on an outcome similar to that lofv-lying Island State facing inundation by
rising sea levels. This paper observes that urddsthe issues raised here are addressed, the

emission of greenhouse gases by developed counttlestill continue unchecked.
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Post Kyoto Protocol and the Significance of Copenhagen Conference

The essence of Copenhagen is to assess progréss kyoto Protocol and to plan for
future. It was also meant to design an agendah®mtorld to take up in fighting climate change
after 2012.

Following preparatory talks in Bonn, Bangkok anddgdona, the 2009 conference was
held in December 2009 in Copenhagen. The overal fpo the COP 150f the United Nations
Climate Change Conference in Denmark was to establ ambitious global climate agreement
for the period from 2012 when the first commitmpatiod under the Kyoto Protocol expires. It
was expected that the Copenhagen Conference wdalat a treaty to succeed Kyoto Protocol.
The conference did achieve a binding agreementhferpost Kyoto Period. A 13-paragraph
called “Copenhagen Accord” was agreed by most & parties but without any legal
commitments.

The Copenhagen Accord recognizes the scientifie das keeping temperature rises
below 2C, but does not contain commitments for reducedssions that would be necessary to
achieve that aim. One part of the agreement pledge$30billion to the developing world over
the next three years, rising to US $100 billion pear by 2020, to help poor countries adapt to
climate change. Also earlier proposals that woadehaimed to limit temperature rises to 1.5°C
and CO2 emissions by 80 per cent by 2050 werepaabpFinally, an agreement was also
reached that would set up deal to reduce defor@stat return for cash from developed

countries.

What were the issues Negotiated between Developing Countries and

Negotiation Blocks?

The international efforts to date have resulte@ iseries of negotiations among nations
from developed and developing countries. This hesulted in the formation of different
negotiation groups with varied interests. The madmited Nations Framework Convention on
Climate Change (UNFCCC) negotiation groups are:

(i) Central Asia, Caucasus, Albania and Moldova GC2M);
(i) Environmental Integrity Group (EIQ);
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(iif) European Union (EU);

(iv) Group of 77 and China;

(v) Negotiating Groups

(vi) Organization of Petroleum Exporting Countr{€@PEC) Members and,
(vii) The Umbrella Group.

In general, all the groups can be categorized deteloped and developing countries. There
are variations and differences among the counamnelsgroups of countries, even though there are
also areas of common (See Table 20) concerns. k& dor dialogues among parties include:

(1) Funding of adaptation activities in developing do@s. Finance has been identified as a

key issue for the discussion on a post-2012 clincatnge agreement. Estimating the

exact costs of adapting under various scenariogefisas the ability of countries to self-

finance faces a number of challenges such as:

0] Differences in adaptive capacity

(i)  Adaptation measures may not be solely forghepose of adapting to climate
change

(i) Uncertainties associated with methodologesd

(iv)  Existence of adaptation deficit, which is tp@p between the adaptation that is
possible without additional policy or projects ahd level that is needed to avoid
adverse effects of climate change (Burton et ab200

The following sources of funding are presently &alde for developing countries and
Africa in particular.
0] Special Climate Change Fund (SCCF)— to finance projects related to adaptation,
technology transfer and capacity building, enertpgnsport, industry, agriculture,
forestry, waste management and economic divertdica
(i) Least Developed Countries Fund (LDCF)— to assist a work programme for least
developed countries for the preparation and impieat®n of National Adaptation
Programme of Action (NAPAS).

(i)  Adaptation Fund — to support concrete adaptation project and @uogres in
developing countries that are parties to the KyBtotocol. It is financed from 2%
share of proceeds from the Clean Development Mesimar{CDM) and other
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voluntary sources. The Adaptation Fund which becaperational in 2007 is
managed by an “Adaptation Fund Board”. The Boards la) government
representation following United Nations regionaktdbution and a majority of
developing countries; and (b) is elected and diyextcountable to the supreme body
of the Kyoto Protocol, the Conference of the Parserving as a meeting of the
parties to the Kyoto Protocol (CMP).

(iv) Strategic Priority on Adaptation — contains about US$450 million from the Global
Environment Facility’s trust funds to support pitaptation activities.

In addition to the above, Red and Hug (2007) olesetiaat a number of bilateral funding
agencies in developed countries such as Canadaa@gy the Netherlands, Japan, the United
Kingdom and the United States have allocated fupdor adaptation activities, including
research and pilot projects up to the tune of US$illion for over 50 adaptation projects in
29 countries as at 2007.

Despite the above global efforts to fund climatarde programme, there are still some
concerns by developing countries about:

(1) The relatively small amount of funds currenglyailable to address adaptation under the
convention.

(i) Complexity in the design of the funds and lpileams of implementation of the guidelines
has curtailed the accessibility of many developiagons to the funds.

(i)  The imperative for the flow of additional md to cope with adaptation needs and the
adjustments needed to combat climate change.

(2) Enhancing technical training for integratedmelte change impact, vulnerability and
adaptation assessment. This is because of thenfastt developing countries have weak
networks of climate change data and informatiowels as limited capacity to undertake
scientific assessment of climate change. Thereeiefore the need to facilitate informed
decisions in practical adaptation actions and nreasa developing countries.

(3) Promoting the transfer of adaptation techniegl®drom developed countries to developing
countries. It has been recognized that transfereixigting technology and promoting
technological innovation are key to the future lrhate adaptation especially the role of
the Experts Group on Technology Transfer (EGTT).

(4) Establishing adaptation pilot projects in depéng countries.
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(5) Supporting systematic observation and momtpmnetworks and early warning systems
in developing countries. This will allow for thel@ztion, management, exchange, access
to and use of observational data needed to ena&velaping and accurate vulnerability
assessment, building long term forecasting capaday effective planning and
development of sound adaptation policies.

(6) Sustainable development issue. It is a welbgmized fact that adaptation is not a stand-
alone issue, as climate change is a developmemt.idt has relationship with poverty
reduction and general socio-economic wellbeindhefgeople.

(7) The feasibility of using climate “insurance$ an adaptation mechanism. The idea that
insurance can spread the risk of potential clintdi@nge impacts through public-private
risk transfer mechanisms, weather- derivativesastedphe bonds and micro-insurance
(Satthage, et al, 2006). The implication for depeig countries with nascent insurance

industries, however, needs to be better understood.
African Position in Copenhagen

It may be necessary it this juncture to ask whas Wé&ican position at Copenhagen?
Africa put forward a single position. They demandledt Africa be compensated for suffering
the effects of climate change for which it has Ime¢n responsible. It called on the industrialized
nations to make greater efforts to support Adaptatund which would finance the measures
and technologies necessary for Africa to adapliteate change.

It should be mentioned that though the above reptesAfrican position, South Africa
position was a bit different. South Africa beingnajor polluter adopted waits and see attitude.
South Africa supported Africa’s position hut unlikbe rest of the continent, is a large
perpetrator of greenhouse emission. And that is #vbgnnot claim to be a victim in the process
of climate change negotiation.

For progress to be made towards the ratificatioPa@$t Kyoto Accord, the developing
countries should be ready to make some concessiotie flexible mechanisms in the Protocol.
This is because without flexibility mechanismswibuld be difficult, if not impossible, for the
developed world, especially the United States tetnher commitments. This is particularly so

since the economy of the United States is heawefregd towards fossil fuel.

In Search of Climate Justice and Equity Page 58



In addition, the developing countries might have dommit themselves to future
reductions; and the European Union (EU) would havdrop their proposal to limit the use of
flexibility mechanisms. The developed countries udticsee the need to assist the developing
countries to adapt to climate change through prépancing and technology transfer as a moral
and priority issues that should be pursued.

Table 20: Overview of Developed and Developing Country Position

and Views on Adaptation

Group Positions

Common concerns | e The need for a methodological shift from climatearde impact
studies to increased understanding of how to madkaptation
happen;

e How to examine adaptation needs and identify pres.i

e The relative roles of adaptation and mitigationaact

e The lack of clarity on the relationship betweenmate change
adaptation measures and the mainstream of devetipme
particularly in relation to financial assistance.

e What institutions and funding mechanisms are usediélivery at

international and national level.

Developed Countries| ¢ The need to meet obligations and provide finana&distance to
cover costs of impacts caused by historically aadated
greenhouse gas stocks is generally accepted.

o

e Issues relating to potential climate change imphetse been raise|

during discussions on support for in country ste@ed on engagin

(@]

developing countries more directly on mitigation.
e The financial mechanism should deliver effectivelyr their
taxpayers.

e Overseas Development Assistance (ODA) should iategclimate
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change into its activities.
e There should be no proliferation of new funds urtierConvention

e There should be minimum conditions for accessimglifog.

Developing Countries ¢ Equity and justice issues about damage of climdtange to
vulnerable countries due to emission from “rich” veleped
countries are a primary concern.

e Developed countries must deliver on their obligagicunder the
Convention on finance, technology and capacityding.

¢ Funding for adaptation should cover the additiartats of climate
change and existing ODA commitments should not bherted
(also, no new conditionalities should be added BAAD

e Governance of financial mechanisms should be taresp, include

4%

an equitable and balanced representation by afieBaand operat
under the authority of the CMP. It should provideect access” tg
funding and ensure that recipient countries arelued during all
stages “Predictable” sources of funding are needet just more
funding.

e Support should be provided through the UNFCCC umsénts
rather than through fragmented efforts outsidedhestruments.

e New institutional arrangements should be creategthsas an
adaptation committee or an expert body like the cogering
technology transfer (EGTT) within the Convention.

Source: (UNDP, 2008)

Was Copenhagen a Success?

Although a 13-paragraph called “Copenhagen Accoral agreed by most of the parties
not without any legal commitments, a number ofdastcame into play to mar the success of
Copenhagen Climate Change Conference. Nationseolvtirld could not agree on a number of
issues. First, some countries or groups of couisiant to set greater targets, and make them
apply to more countries. Secondly, some small éslstates feel that the targets that may be set

In Search of Climate Justice and Equity Page 60



are insufficient to protect them. Thirdly, otheruotries like China and India are arguing that
guantifiable targets are inappropriate as a waydoa.

In addition to this, some oil-rich countries argung that they should receive huge
compensation to reduce their production. Finallyoner countries are arguing that the richer
ones need to finance measures they need to tad@atavith climate change, since they did not
cause the problem. This paper believes that fgr rmeaningful progress to be made in the
implementation of the Protocol, the developed wanlast be ready to shift their present position
and make further commitments to emission cuts,theyg should be ready to offer assistance to
vulnerable countries in developing world. Emergaapnomies such as Brazil, Russia, India and
China should be ready to make emission cut. Afilereaent studies have shown that China is
now leading USA as the leading emitters of greesbaases in the world (See Table 5).

The recently held climate conference in Cancun, idtexffers little progress toward
resolving splits over Kyoto. It promised to setayireen Climate Fund to help channel $100
billion inn climate aid a year from 2020, along kvitew systems to protect topical forests and
share cleaner technologies.

Conclusion: Nigeria’s Response to Climate Change Adaptation

Nigeria was one of the 154 countries that initiatieel Convention in Rio in 1992, and it
became a party as soon as the Convention camdoirte. Nigeria was party to the ratified
Convention on the 29th August 1994 and has alstedighe Kyoto protocol. By 3'7November,
1994, Nigeria became committed when the Convergidered into full force. As a signatory to
UNFCCC under the Non-Annex | parties, some of Nasrobligation
includes the following:

. To produce four key National Communicationge(tland only National Communication

was produced by Nigeria in November 2003);

. To produce four in-depth review summaries. (noae been produced);

. To produce a demonstrable progress report ¢yle¢ produced);

. To produce the National Adaptation ProgrammmaAadtion (yet to be produced);

. To produce a Global Climate Observing SystemQ@STReport (yet to be produced)
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A review of some key policy documents shown in €l shows that there is no clear
policy on climate change, and only indirect refeesnare made to this important issue (Oladipo,
2009).

Table 21: Summary of references to climate change in national

environmental policies in Nigeria

S/IN Policy Reference to Climate Remarks
Change
1. National Policy on No direct mention. As this policy was reviewed in 1999
Environment (1999 (5 years after Nigeria was party to
revised) References only to climate the UNFCC, it should have included

change impacts (e.g. flood, a specific section on climate.
erosion, drought and
desertification in Chapter
5).

14

2. Nigeria's National No specific reference to | Chapter 2 indirectly dealt with some
Agenda 21 (1999) climate change adaptation or mitigation issues while
addressing ways to address the
challenges of environmental
problems in the country (e.qg.
afforestation, erosion control,
combating desertification and
mitigating the effects of drought,
disaster preparedness and

management and flood management.

3. National Drought and Climate Change was treatéd he short chapter covered the major
Desertification Policy in Chapter 5 issues related to Climate Change i
2007 the context of drought and
desertification. It made a few policy

statements and provided strategies

for implementation.
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4. National Drought No specific mention of Indirectly addresses some adaptation
Preparedness Plan climate change issues for drought mitigation.
5. National Forest Policy | No direct mention of Some climate change adaptation of
(2006) climate change. mitigation measures (e.g. tree
planting for carbon credits, drought
and desertification amelioration)
were discussed without specifically
saying so.
6. National Food Control No specific attention was | The introductory section of the
Policy (2005) paid to the issue of climate policy document made reference td
change. climatically-induced hazards that
constitute major ecological disaster
which are constraints to sustainable¢
land and water management in
Nigeria.
7. National Policy on Food | No direct mention of Crop harvesting and food processif
and Nutrition climate change was highlighted as adaptation
technologies.
8. National Food Security | Both direct and indirect Mention of desertification,
Program reference to climate changeuncontrolled grazing/livestock
and climate change migration as threats to food
adaptation production. Suggestion for the use|
of Jatrapha for biofuel production
(cleaner energy) and for combating
desertification.
9. Agricultural Policy (2001) No direct mention of The recommended use of appropri
climate change technologies and farm practices for
food production.
10. National Policy on A good mention of climate| Section 4.3 draws the relationship

Population for Sustainabl
Development (2004)

echange almost directly.

between population, development

and environment. The document

makes suggestions for adaptation for

a healthy relationship.

(Source: Oladipo, 2009)
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Despite the absence of an approved national palityclimate change, Nigeria has,
nevertheless taken the challenge of climate chaageusly. The First National Communication
was produced November, 2003. A stakeholders’ totmaworkshop on the second National
Communication (SNC) took place in December2006.

Nigeria created a Special Climate Change Unit (SC@thin the Federal Ministry of
Environment with the Secretariat in Abuja, Nigericdhe Unit was created to implement the
Convention and the protocol activities. There soah Presidential Implementation Committee
on the Clean Development Mechanism (CDM) in thesiency. The Department of
Meteorology in the Ministry of Civil Aviation was pgraded to a full-fledged Nigerian
Meteorological Agency (NIMET) in 2003 to enhancemate data and climate monitoring
systems (Oladipo, 2009).

From the foregoing, Nigeria is yet to have a vetgac policy on climate change
adaptation. The country is yet to prepare a Natiddaptation Programmes of Action (NAPA),
which would have been to easily identify urgenbpties and needs that would enhance adaptive
capacity to climate change and variability. Thesealso the absence of a National Climate
Change Policy or Strategy that should have predeNigeria’s current and future efforts to
address climate change vulnerability and adapta@@swell as the country’s competency-
building efforts and participation in internatior@iimate change discussions and negotiations. At
the national level in Nigeria, specific fundingaiimate change is still very limited to supporting
the Special Climate Change Unit of the Federal Migi of Environment, with no specific
budget for specific initiatives that could strergtithe country’s preparedness for climate change
adaptation.

Another concern is the limited human and institeiocapacity to deal with climate
change uncertainty and model impacts. Instituti@mal professional competences are yet to be
fully built to be able to develop and implement ayiate preparedness actions for climate
change adaptation. There are very few experts enctbuntry. There is urgent need for a
National Centre/Institute on Climate Change. Ther@oor understanding of adaptation and
inadequate data for evidence-based analysis. Amtaptehallenge is not well understood and
scientific knowledge about needs and solutions nesnaveak. The situation according to
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Oladipo, (2009), is compounded by inadequate ckndata. Extensive data gaps exist in Nigeria
with respect to assessing impacts and adaptatiategies. Key data gaps include (i) climatic
data and trends, (ii) baseline natural resourcesawib-economic conditions, (iii) location and

importance of assets, and (iv) accurate data oremet events such as drought, flooding and
coastal flooding, and socio-economic data at laodlregional levels.

There is limited practical guidance on adaptatwhich could support national adaptation
processes to protect and enhance human well-bairthei face of climate change. There is
problem of poor integration of climate change adaph into the national development planning
and process. There is also a general conflict btweémate change and competing development
agendas such as poverty reduction, education aatthhtor all and accelerated economic
growth.

Other problems are low level of awareness of thenedsion of contemporary
environmental problems particularly climate chaegel the urgency to address them; there is
need for climate change education and curriculurm¢cease awareness; limited political will
and generally poor environmental governance; lihitg lack of involvement of the large
proportion of the population that depend on natwveaburces for livelihoods; and aversion to
change and reluctance to adopt new strategies@dndrastructural development.

In conclusion, the following conditions outlined Bshton and Wang (2003) constitute
what we can call a set of minimum attributes by chhian equitable agreement can be
recognised. The first equity condition is the papition of the United States. The U.S. is the
world’s most prolific emitter and, among the mag@onomies, the largest per capita emitter, and
with a veto power. Progress towards the overafiatie stabilisation goal would be harder if the
economy that accounts for some 25 per cent of gtebéssions takes on no climate commitment
even if others are willing to play their part. rtay also put a restriction in what other
industrialised countries would be able to do. Theyuld be under pressure from sectoral
interests not to cede further competitive advantadgbe U.S.

The second equity condition is continued leaderdby industrialised countries. In
addition to United States participation, industsiedl countries must as a group continue to lead
the effort, as the Framework Convention obligesnth® do. Collectively, industrialised
countries account for some 85 per cent of histand 65 per cent of current emissions. These
developed countries have higher per capita emissigreater capacity to act, and are less
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vulnerable to the consequences of climate changey Will need to accept deeper cut in
emissions. Equity consideration in the distribataf burden suggests that those with higher per
capita emission will be expected to do more thasehwith lower carbon economies.

The third equity condition is that some developaogintries constrain emission. This is
the most sensitive and complex condition. Develgmountries have consistently argued that it
would be unfair to impose constraints at this stageheir economies. They believe that this
would unreasonably restrict their ability to addréseir more urgent priorities, and particularly
to fight poverty. They fear that the obligationlitmit emissions would make it harder for them
to deliver sustainable livelihoods, housing, ediscathealth, and other essential public goods.
These are legitimate concerns. No climate regihwulsl undermine the ability of parties to
meet the basic need of their people.

The fourth equity condition is that developing ntries will need more help in dealing
with climate impacts. They need financial suppadpacity building to deal with climate
impacts, necessary technologies, and governantensyshat can support this. The fifth equity
condition relates to other kinds of help. The Mouill still need to do more in other areas to
help the South. This can be regarded as an ineastim the capacity of developing countries to
participate in the climate process. A key areadalthe development of affordable clean energy
and transport options.

Aside from the five equity conditions above Mr.c¥iChancellor Sir, any multilateral
agreement without the active participation of magmonitters in developing world (especially
China, India, Brazil, Russia, Mexico, South Korew dndonesia) would be meaningless. It is
also observed that economics and political ageatiegys make it difficult to produce a treaty
that all nations can agree to easily. The wealttmel more powerful nations are naturally able
to exert more political clout and influence. Thaitdd States, for example, has pushed for
carbon trading in emission to enable it maintaisglominance.

There is also the controversial question of tlgallestatus of any agreement on climate
change from the need to secure a political consensua range of mitigation and adaptation
strategies. International coherence and coordinatil also need to be sought with regard to
measuring parties’ mitigation efforts through imationally agreed monitoring, reporting and
verification system. The Copenhagen negotiatisdtwn measurement and verification to be
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a highly sensitive political subject, which willgqeire a great deal of trust-building, persuasion
and reciprocal action among the major powers.

The lack of political will among major emitters asmajor problem to Kyoto protocol
which should be urgently addressed. Major emitisk the necessary domestic support or have
yet to create policies as a basis for measurirggnational commitment.

The Post Kyoto climate treaty may have to re-desig regime structure in terms of
emission targets, the ability of countries to withd from the agreement and a weak compliance
mechanism. The present design is faulty as it aesluhe incentive of Annex | (developed)
countries to invest in mitigation efforts and undere the willingness of non-Annex |
(developing) countries to join the agreement ates@uture.

Finally, developing countries, most especiallyAfnica, must brace up to the reality of
climate change. They must invest heavily on adeptaneasures to protect their citizens from
climate related hazards. They should integrateatk change into their developmental agenda,
build institutions, invest in capacity building afiormulate and implement all the necessary
climate and environmental policies that will ensswstainable development. | foresee a brighter
future only if Africa can also fight against powertbad and weak governance, political
marginalization and absence of basic infrastructliree core challenge at the local level is to
develop the framework and capacity to:

(1) assess the vulnerability of sectors and sectiordifterent scenarios of climate

change impact,

(i) develop, assess and implement mitigation and atiaptaptions, and

(i)  strengthen the negotiating ability in climate chahgnsactions.

If the developed countries cannot provide the irequfund, technology and capacity
building necessary for adaptation, Africa will hawe option than to follow the unsustainable
path the developed countries took to developmerhe developed world should realise that
climate change is an ill wind that will blow no oaey good. Afterall, recent IPCC report (2007)
has shown that the rich will also cry.
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