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1.0 INTRODUCTION
Climate change hus become a source ot ¢ n i recent tnies especially becanse of
s mmpheations for ozoie laver depletion: istamable development,

Climate 1= usually defined as the averare weather inoa place. It includes paticrns of
-. 3 + oy r ¥
tetnpreralure, Precipiiatlon (Fam O Siow ). humaditv, wind and sedasons, CUlnnare
I a ~ o & b 1 v 1
patterns play o fundamental role n shapime natural ecosystems. and the human
ceonomics and cultures that depend on them.

.1 Whatis climate change?

Climate change occurs when the average long-term weather patterns of a region are
altered tor a prolonged period of time, typically decades or longer. Fxamples include
stults in wind patterns, the average temperature or the amount of precipitation. These
chanyes can atfect one region, many regions or the whole planet,

Chmate changes are caused by changes in the total amount of energy that 1s kept
within the earth’s atmosphere. The change in encrgy is then spread out around the
globe mainly by ocean currents as well as wind and weather patierns 1o affect the
chmaltes of different regions.

1.2 What are causes of climate change?

It1s caused by natural processes such as volcanic eruptions, variations in Earth's orbit
and chunges in the sun's intensity. However. human activities can also cause changes
in climate. For instance, by creating greenhouse gases enmssions or cutting down of
forests (deforestation),

1.3 Global warming and climate change.

Global warnming and climate changes scen today are being caused by the increase of
carbon dioxide (CO.) and other greenhouse gas emissions by humans such as
methane (CHL), Ozone (O,). Nitrous Oxide (N.O). ete.

Human activities hke the burning of tossils, industrial production, ele. increase
greenhouse gas levels. This traps more heat i our atmaosphere. which drives global
warming and chimate change.

Su while CO. concentrations and other greenhouse gases are naturally present in the
atmosphere, cmissions from human activities have greatly amphied the natural
greenhouse effect. OO, concentration i the Parth's atmosphere has increased
stgmificantly since the begmning of industrial revolution, and most especially in the
past 5t years,

Human activities have caused the Farth's average temperature to increase by maore
than 0.75°C over the past 100 vears. Scientists have tracked not only the changes in
temperature ol the air but other indicators such as the melting of the polar ice caps and
the inerease ol world-wide sea levels.
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20 EFFECTS OF CLIMATE CHANGE ON COASTAL FROSION AND
FLOODING.

As plobat tempentines fises e ovdins warm slightly and expand, ice caps and

WOLCTS et b s e PYCRC T bl ere [ T sveiplier] spemse Thrs eoeses s
bevels 1o rse Mpstelimate ¢haned models lvdeast a slobal seiu-level risc ol Ll g
Mieter by D HMEC oastal commnntties are partienlarky sulnerable to the effeets sl
chiate Py, b paats dhe allected conmmammiies $rsk - homes infrastracture

ltects ol clinege eloanee on coastal crosion and floodine inelade:

| storin Hoodine

11 Cgnstal erosion

11 [andshieles

IV Saltwater inlrusion, and
v, Loss of wetlands.

2.1 STORMFLOODING
Melting glaciers, ce fields and polar 1ce caps, plus warming ocean waters all
contribute to rising sea levels. The Nigerian bar beach presents a typical case of
storm Noodmg. Climate change 1s predicted to bring stronger storms with heayier
precipitation and higher wave conditions. This will increase the frequency and
extentoftlooding i many Nigeran coasthnes.

Flooding 1s a common oceurrence mmany parts of Nigeria, It occurs inin low—lyving
arcis of Southern Nigeria where annual ramiall is quite heavy such as Lagos,
Calabar, Warriand Port-Harcourt.

Flooding 15 observed 1n floodplains of the major rivers such as the Niger, Benue,
Ciongola, Sokoto, ete.

2.2 COASTALEROSION

Coasthnes are continually changing as sand 15 shifled by waves, tides, and currents.
Sea-level rise and land subsidence contribute to coastal erosion and narrowing or
movement of barrier 1slands. With climate change. rates of coastal crosion would
Increase.

Clumate models project an increase n storms, which would further contribute to
coastal erosion

Climate change is predicted to increase storm intensities and wave height in seas and
occans. More frequent, intense storms combined with higher overall sea levels will
result in higher coastal erosion rates and more storm damage.

As waves approach the shore, they slow down and hence become shorter in length
and stecper in height. This increase in steepness reaches a limit of stability after
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which the waves break, Witves arriving © ' ihe const are refracted as they enter the

shallow waters. The long- shore compo of the surge (which 15 {formed as the
waves break) mduces hweral currents. T ttoral currents move large guantities
ot sediments offshore, Scdument moven attshore and onshore has caused o

recession ol the Sookm Nigerian Coastling

2.2.1 Problems of coastal ¢rosion
1'11?-5]:I:|||q of coastal erosion vary from plice to place and may entlicr be short term
Jon term, These problems luve sdverse cotsequences on the living conditiorns o

[hup]k the sl Fertederas

R

Someofthese coasta! erosion problems arc:

| Fossolaraste Tand whicheould bepsed [origrcullureand setllement
= 5 i . . e I Va T | 1 =y
115 Loass of lives acd valued properly such as rouads dind waler trediment

Hyslelila

. owe monetary [ess due to [Tequent storm surge,

iv.  Huce capital outlay 18 involved in the protection of coustal coastlines
'.v;ui 1 ood Lu;a] CIOSION.

V. Navigation activitiesareoften hindered.

V1 f‘um_‘_ c;f the measures used in solving coastal crosion may lead 1o legs il

problems due to their hazardous nature,
Lot instance. rip currents assoctated with groynes may he dangeraus to beach users.

23LANDSLIDES
l andslides have alwavs existed on our planets. Generally, they arc classilied as mass
movement ol rock, debris. and soil down a slope of land.

While lundsiides are naturally occurring envir onmental hazards. they have recently
increased in frequency in certain areas as a result of chimate change and human
activity. Although there are many different causes of landslides. they all have two
things 11 common- they are all the results of the failure of the soil and rock materials
that nnkuqnhehlll slope and they are driven by gravity.

Natural causes of landslide include:

i. Farthquakes — Seismic activities have always been o main cause of
landslides throughout the world. Any time plate fectonics move, the soil
that covers them moves with them. When carthquake occurs on arcas with
steep slopes, the soil slips causing landslides.

ii.  Heavy rainfull- When sloped areas become completely satur: ted by heavy
raintall, landslides can occur. Without the aid of mechanical root support,
the soil simply runs off when it contains oo much water.
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Human causes of landslide include:
i. Clear cutting- This 1s amethod of tumber harvesting which completely



cnergy.
1. Seouring attoe ol the shorewallma - ccur.
nl. Heavy equipment are required durine  onstruction: and
v, Huge capital outlay s required fort: mstruction,

33  GROYNES

Crroynes are shore protective structures usually built perpendicular to the shoreline to
trap longshore littoral drift and could be classilied as direct or indirect measure. They
extend fromi the backshore into the httoral zone and ure effectively used in uroups ie
groyne field. These cause wave 1o break belore reaching the shore resulting in the

reahignment of the shoreline as the groynes accumulate sand on the shore. Groynes
miy be used to reduce sand losses toa.

Crroynes could be constructed with wooden piles, concrete or rubble mounds either as
permeible (permitting the flow of water) or impermeable structure. The lavout of a
groyne system is poverned by their length, spacini, height and orteniation o the
coasthne, Currently, the mter-relationship of these parameters is largelv hased on
cmpirical rules and observations.

Advantages of eroynes:
1. Theyare good energy dissipating structure; and
1. They can cause rapid accumulation of sediments on beaches.

Disadvantages of grovnes
1. They cause considerable erosion on downdrifis area,
1. Longshore littoral drift can bypass a grovne.
1. Rip currents generated by grovne systems are hazardous to beach users: and
v. Heavy equipment 15 required during construction,

3.4 BREAKWATERS

Breakwaters refer Lo structures built some distance into the sea.

They dampen waves by reducing their access to the shore and thus protect the shore
immediately behind them. Breakwater in dampening waves create quict water
behind them and deposition of sand occurs mn this region, building the shoreline
seaward. The rate of sediment accumulation depends on the height, length, distance
offshore and the permeability of the breakwater as well as longshore transport rate.
Materials hike piles (wooden, steel and reinforced concrete sheets), armourstones or
stone rubbles and concrete-filled fabrics buags could be used for breakwater
consiruction.

Advantages of breakwater
I. They dissipate wave energy considerably,
n. They prevent sediment loss into the sea during storms: and
1. Beaches may he reclaimed for recreational purposes.

f"'--.._
(47
g



Disadvantages of breakwaters
1. Thevcause down- drift erosion.
1. Strong rip currents which ure dangerous to swinmimers and beach users may
develop.
m. Heavy equipment is required,
1v.  They pose hazards to navigators; and
v.  They are expensive when compared to other measures.

35 BEACHNOURISHMENT
Beach nourishment is the movement of sand to a beach to maintain it, It protects the
adjacentupland by dissipating energy without adverse efTects.

Advantages of beach nourishment
. Itprovides dredging inlets for navigation.
1. Theborrow material can be placed exactly at the desired locations: and
ni. Cost of beach nourishment may be relatively low compared to other
protective measures.

Disadvantages of beach nourishment
1. This measure cannot be executed during high currents and severe wave
conditions.
1. Forshortsegments of'shore, the option is considered expensive; and
. The borrow material composition can sometimes cause cnvirommental
problems.

3.6 EARTHDYKES.

Dykes are protective measures particularly useful in the protection of river
floodplains and flooded coasts. A dyke isbuilt up to acrest level exceeding the annual
flood level. while the land behind may be filled up. The scaward slope of the dvke
conld be protected either with gubions or stone rip-rap.

The technical requirements tor effective performance of a dyvke are:
B [t should not oversiress its foundation.

I, Itmust remain stable for all water Jevels below the desion erest level,
i Itshould not be overtopped; and
v It must be sate against interal crosion, witer forces and pressures

Advantages of dvkes over other forms of protection devices include.

I. The dykes crest could be used as an access road by pedestrians,
n. Theuscof naturally occurring matenals implics low cost of compacted {ill

over the years despite the global economic recession.
m.  Simpheity of construction and adaptability to a wide range of

circumstances; and
(a8)



iv.  Reliable unalvtical methods have evolved from an improved
understandimg of the structural - aviour of large 1ills

Disadvantaves of dyvhes

I Heavy equipment are reguired s o ng construction.
1. [he borrew niierial Composiion can SOmeumes pose environmental
prahlems: and
Hi. The toe of the seaward slope of the dvke may be undermined if not well
protected
4. ONCLUSION

I v ] ulLrlll o mumm of Nigeria has joined the rest of the world m continuous

wrhit avainst the climate and 1ts associated impacts. To this end, the Federal Mimistry
L:u! Environment has ereated a climate change department saddled with the
responsibility for climate change control and other refated matters,

For effective climate change control and monitoring. the following
recommendations are imperative:

i Establishment of climate change control and monitoring department in euach
State Ministry of Environment in the Country.

ii. Inactment of legislation on burning of fossils and other forms of carbon
cenerition activities such as firewood. use of bad generators and use of old
vehicles with high carbon emissions.

i The use of elean and renewable energy should be encouraged by all tiers on
vovernment in the Country.

v Adequate budgetary allocation for controlling and combating chmate change
and its resultant ecoloeical problems in the Country is strongly solicited.
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