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Abstract 
Abundant scientific evidence at our disposal clearly demonstrates that the world’s climates have been changing 
particularly since the advent of the Industrial Revolution. One of these evidences has been the rise in sea level. 
While inland cities might be confronted with other evidences and impacts of climate change, adapting to sea 
level rise remains a daunting task for most coastal cities especially those of developing countries. This paper 
therefore examines the extent of sea level rise in the Cameroonian coastal city of Limbe and the various 
indigenous adaptation strategies which are being put in place to combat this sea level rise. Using secondary data 
relating to sea level rise in tropical coastal areas and primary data relating to the various adaptation options to sea 
level rise, the study establishes that sea level rise will continue to be a problem to this location if adequate and 
lasting measures are not put in place. While the city has recorded successes especially in real estate development 
adaptations, other infrastructural facilities which largely support the tourism sector especially along the city’s 
coast line have remained unsustainable. In the wake of the growing sea level rise, perhaps, it is incumbent on the 
city’s authorities to have a holistic approach in the development and management of its coastal infrastructures in 
order to combat the sea level rise problem which has become a cruel reality in this active tectonic and mobile 
region of Cameroon. 
Keywords: Climate Change, Sea level Rise, Adaptations, Challenges, Successes, Limbe, Cameroon 
1. Introduction 
The recognition of the global warming process and the resulting sea level rise is a well established phenomenon 
in many coastal areas today. In the wake of the unpleasant effects of sea level rise, it is necessary for man to put 
in place certain adaptation strategies which can help to mitigate sea level rise. Even though the coast of Limbe 
(Figure 1) consists dominantly of basaltic rocks, the impact of wave action is significant on the rocky 
promontories that project into the Atlantic Ocean. The Limbe Coastal Lowlands are small and these are the areas 
that carry a large chunk of the population which is likely to be more vulnerable in the event of sea level rise. A 
classical type area of a transient coastline is the Limbe Down Beach Coastal zone. Ever since the Red Cross 
building was washed into the sea during the 2001 flood and landslide episode in Limbe, it was clear that the 
reclamation and infilling which we erroneously regarded as coastal stabilisation adaptations were futile. The 
protective masonry walls which were built with stones and cement without concrete pillars proved ineffective 
because once the waves broke through an area, they gnawed into the weak in-filled materials through selective 
abrasion leading to a systematic collapse of portions of the coastline. As if this experience is not enough, new 
budgets are voted for the same poor coastal rehabilitation process. 
Occasional and exceptional high tides push along the bays and estuaries far inland particularly into Motowo or 
Crab Quarter wetlands. At the same time, there has been a systematic colonisation of these and other proximal 
coastal wetlands. So the expanding settlements which have been encroaching into the Motowo coastal wetlands 
are increasingly at risk with the increasing tendency of sea level rise. Several seaside settlements along the West 
Coast area of Limbe stand at risk of coastal inundation because of their exposure to the open ocean where no 



jgg.ccsenet.

 

coastal sta
witnessing
Studies on
However, 
coastlines 
important 
Earth histo
history of 
confirm th
having tim

 

Source: La
 
2. Researc
This study
analysis a
observatio
of the Lim
coast were
the most v
barbecue h
daily expe
were analy
2.1 Coasta
The geolo
settlement 
is a coasta
volcano. S

.org 

abilisation defe
g a rising sea le
n the impacts 
there exists a
and islands h
to note that th

ory. Kominz (2
the Earth, they

his when they 
me scales rangin

ambi et al. 200

ch Methods 
y follows the s
and presentatio
ons, field meas
mbe Municipal
e identified wh
visited areas b
hotspot. Field 
eriences regard
yzed descriptiv
al Geology  
ogy and geomo
t and the establ
al mobile tecto
So, lithological

fences are avai
evel and salt w
and adaptatio

abundant scien
have been risi
he magnitude 
2001) noted th
y remain diffic
noted that hu

ng from seaso

Figure 1. T
02. 

standard scient
on of finding

surements, and
lity and areas 
hile other weak
by tourists an
interviews we

ding wave actio
vely with the re

orphology of t
lishment of urb
onic city whic
lly, it is compo

Journal of Ge

ilable or even
water intrusion.

ns to sea leve
ntific evidence
ing since the b
and timing of

hat although th
cult to determi
uman-induced 
nal to multidec

The Delineatio

tific methodol
gs. The study 
d field interview

of efficient co
k or vulnerable
d the city dw
ere carried out
ons and tidal i
esults presente

the Limbe Co
ban coastal inf

ch is prone to 
osed of basalti

eography and G

24 

n previewed. M
. 
el rise originat
e at our dispo
beginning of 

f sea level cha
ese fluctuation
ine with accur
and natural tr

cadal.  

on of the Limb

ogy in the soc
has, essentia

ws. Reconnais
oastal stabilisa
e sites were mo

wellers because
t with some 2
inundations as
ed in figures an

astline calls fo
frastructures a
seismicity. It 
ic rocks which

Geology

Moreover, thes

ting from glob
osal which sho
the 21st Cent

anges have alw
ns provide insi
acy. Moon, So
rends of sea l

be High Risk Z

cial sciences c
ally, been bas
ssance surveys
ation structures
onitored at the 
e of its excell
25 randomly se
ssociated with 
nd table. 

for concern in 
are concerned. 
lies at the foo

h are blanketed

se coastal sett

bal warming a
ow that sea le
tury (Church, 
ways been fluc
ight into the te
ong, Bromirski
level are obscu

Zones 

onsisting of d
sed on primar
s were carried 
s along the Id
Down Beach 

lent restaurant
elected coastal
sea level rise. 

so far as its s
This is so bec

ot of the Moun
d by scoriaceo

Vol. 8, No. 4;

tlements have 

are largely lim
evels across g
et al., 2004). 

ctuating throug
ectonic and clim
i and Miller (2
ured by variab

data collection,
ry data from 
out along the 

denau stretch o
area. This is o

t facilities and
l residents on 
The data colle

stability for hu
ause Limbe (F
nt Cameroon s
ous deposits ha

2016 

been 

mited. 
lobal 
It is 

ghout 
matic 
2013) 
bility 

 data 
field 
coast 

of the 
ne of 

d fish 
their 

ected 

uman 
Fig 1) 
strato 
aving 



jgg.ccsenet.

 

been subje
The coastl
these basa
and joints 
causing ra
the result o
man-made
The rapid 
evidence a
contributo
rising sea 
cliff aroun
3. Discuss
Along thi
promontor
structures.
from the M
degradatio
 

Figure 2. M

Figure

.org 

ected to the str
line clearly dem
ltic rocks cool
which form i

apid erosion. T
of which has b

e coastal struct
deterioration 

at our disposa
ry factor to co
level, the slum

nd the Kie scor
sions  
s coastal area
ry of massive 
 This extrusion

Ministry of Wa
on effects of w

Marine Erosion

e 3. Sea Level 

rombolian eru
monstrates the
led rapidly in t
inroads or line

The degree of 
been the collap
tures (Figures 2
of the promon
al that the hi
oastal denudat

mping of the un
riaceous edific

a particularly 
basalts which 
n of massive v

ater and Energy
ave erosion thr

n of the Coast
collap

Rise and Coa

Journal of Ge

uptions during 
e accumulation
the sub-aerial e
es of weaknes
wave dynamic
pse of some o
2, 3 & 4) 
ntories and the
ighly fractured
tion in the fac
nconsolidated 
e around the B

around Mars
break and mi

volcanic rocks 
y to the Down
rough marine t

al Highway ar
psed under the

stal Erosion of
Neighb

eography and G

25 

which the pyr
n of these pyro
environment, t
sses through w
cs in the proce

once beautiful 

e collapse of t
d nature of th
ce of sea level
scoriaceous d

Bota CDC Hea

s Restaurant 
inimise the eff
and their prot

n Beach area co
transgression (

round BEAC, D
impact of the r

f Built-Up Rec
ourhood, Limb

Geology

roclastic or sc
oclastic deposi
they are criss-c

which wave ac
ess of coastal 
sea arches and

the coastal arc
he underlying
l rise. As the 

deposits is a wi
ad Office. 

in the Down 
fects of wave e
tective effects t
ould adequatel
(Figure 2).  

Down Beach L
rising sea leve

creational Terr
be 

coriaceous dep
its on the basa
crossed by a n
ction impinges
erosion has be
d the rapid det

ches into stack
 basalts has b
consolidated b
idespread phen

Beach coast
erosion of the
teaches us that
ly be protected

 
Limbe. Part of 
el 

aces in Down 

Vol. 8, No. 4;

posits were for
altic formation
network of frac
s on the rock 
een overwhelm
terioration of 

ks are all abun
been an impo
basalts fall pr
nomenon alon

al area there 
 man-made co
t the coastal st
d from the con

f the tarred road

 
Beach Coastal

2016 

rmed. 
s. As 

ctures 
mass 

ming, 
some 

ndant 
ortant 
ey to 
g the 

is a 
oastal 
tretch 
nstant 

d has 

l 



jgg.ccsenet.

 

In much th
the extens
Limbe suf
indelible e
(Ayonghe,

Figure 4. R
 
The built-u
level rise. 
coastline r
waves. Th
works for 
should be 
 
Table 1. So

 
3.1 Coasta
Several civ
lot to learn
sea level. A
course of n
their feet. 
however, t

.org 

he same way, 
sive failures an
ffered from ex
effect of coasta
, et al. 2002). 

Rising Sea Lev

up coastland r
In order to sta
right down to 

hese protective
aesthetic pur

designed to ha

ome Infrastruc
Coastal 

Inter-u

High Tensio

 Coastal re
(walks & pa
Red Cross B

 
    Other B

al Stabilisation
vilisations hav
n from the Dut
Another one q
natural events.
These are the 
the Dutch with

the Down Bea
nd collapse of
xcessive flood
al erosion that 

vel and the und

emains an inad
abilise the coas

the unweathe
e structures for
rposes withou
ave reinforced 

ctural Damage
Installations 

 
urban Road 

on Poles  

ecreational si
avements) 
Building  

Buildings 

n 
ve conquered l
tch in terms of

quarter althoug
. So, more than
polders which
h their most s

Journal of Ge

ach coastline h
f the built-up 
s and landslid
ate deep into 

dermining of b

dequate strateg
stline along thi
ered bedrock, 
r now have no

ut the necessar
concrete that c

s Observed alo
       

Collapse
road nea
of concr
Three po
therefore

ites  Severely
ferociou
Washed 
2001 inu
Cracks 
Office; 
undercut
Restaura

land from the s
f land reclama

gh slightly abov
n half of Holla

h the Dutch hav
ophisticated w

eography and G

26 

has often com
coastline (Tab

des originating
part of the Do

built-up structu

gy in solving t
is rapidly degr
followed by c

o concrete rein
ry supporting 
could stand the

ong Down Bea
     Some O

e or the breaka
ar BEAC; Nee
rete caissons. 
oles observed 
e  in transit
y damaged by
us sea waves 

into the sea 
undation  
identified in 
 the complete
tting of em
ant  

sea for various
ation from the 
ve sea level is
and’s populatio
ve reclaimed f

water managem

Geology

me under period
ble 1 & Fig 3
g from the Ma
own Beach roa

ures along the 

the problem of
rading zone wo
concreting to 
nforcements. A

capacity whe
e test of time. 

ach, Limbe 
Observations 
age of some p

ed for coastal p

to be dangero

y the collapse 

particularly d

some buildin
e collapse of s

mbankment w

s purposes. In 
sea. One quar

s still low enou
on live on land

from the sea. In
ment expertise 

dic marine ero
 & 4). Way b

abeta Hills, se
ad around BEA

Down Beach C

f coastal erosio
ould require an
prevent the fu

All that is don
ereas these pr
 

portions of the
protection by t

ously poised a

and undercutt

during the Jun

ngs along the 
ome other wa

walls around 

this respect, t
rter of the Neth
ugh to be regul
d that should n
n spite of these
have indeed w

Vol. 8, No. 4;

osion that prov
back in 2001 w
ea incursion le
AC Bank (Figu

 

Coastline in Li

on arising from
n excavation o

further incursio
e is stone mas
rotective struc

e tarred 
the use 

and are 

ting by 

ne/July 

SDOs 
lls; the  

Mars 

the world has h
herlands lies b
larly flooded i
not, at all, be u
e natural hand
wrestled land 

2016 

vokes 
when 
eft an 
ure 2) 

imbe 

m sea 
of the 
on of 
sonry 
ctures 

had a 
below 
n the 

under 
icaps 
from 



jgg.ccsenet.

 

the sea. Co
(Kolbert, 2
In like man
caissons w
the concre
Such a roc
With the r
becomes n
some part
Highway w
 

Figure 5

 
We should
undertakin
process.  
During the
rehabilitate
prolonged 
which hav
3.2 Policy 
While the 
world ove
also been c
tropical de
policy opt
locate coa
inundation
withstand 
nothing to
impercepti
because of
having a m
mind. The

.org 

onsequently, th
2006). These a
nner, we could

with rock bould
ete structures la
ck-buttressed d
rising sea lev
necessary for u
ts of the Limb
which runs alo

. Ripraps whic

d learn from 
ng the haphaza

e German colo
ed using rein
wave battery 

ve remained a s
Options 
love of coasta

er, it should, h
commonplace 
epressions or h
tions to withst
astal settlemen
n. For newly b
the impacts of

o go by even i
ible, man’s bl
f a number of 
much greater im
e Douala estua

he Dutch jokin
are a people w
d build extensi
ders or ripraps
andwards, the 
dam-like struct
vel today and 
us to invoke t
be coastline w

ong the coastal

ch are boulder 
Mari

successful ex
ard and unsucc

onial period in
forced concre
on the coast. 

success story t

al or sea-side a
however, be re

scenarios on c
hurricanes and
tand the rising
nts and infrast
built-up struct
f the rising sea
in our life tim
uff of nature 
overwhelming

mpact today th
arine coastal s

Journal of Ge

ngly say that “
who live with w
ive bulwarks o
s and dunes dr
aesthetic pave

ture has today 
its erosive im

the use of ripr
where sea incu
 lowlands very

accumulations
ine Erosion ori

xamples how 
cessful and fa

n Cameroon, th
ete. All the co

The same app
o the present d

aesthetics has 
emembered tha
certain coastlin
d the occurren
g sea level em
tructure away 
tures, cognizan
a level. If in C
mes based on t

in this respec
g coastal realit
han we suspect
settlements of 

eography and G

27 

“God made th
water. Hence, 
of coastal defen
ropped at the 
ements could th
been used alon

mpacts on the 
raps which hav
ursions were 
y close to the s

s have been us
iginating from

these polderis
ailed attempts 

the coastal are
oastal portions
plies to the A
day (Ateba, B.

drawn huge w
at rising sea le
nes. Furthermo
nce of tsunami
anating from t
from the low
nce must be t
ameroon we to
the mistaken b

ct must now b
ties which clea
t. Perhaps, two
Muanko-Youp

Geology

he world, but th
coastal stabilis
nces composed
foot of the cai
hen be put in p
ng the West Co
coastline and

ve been used 
threatening so

sea.  

sed along the L
m sea level rise

sation program
on our coastli

a around the D
s constructed 

Atlantic Beach 
, & Ntepe, N.

waves of the hu
evel, property 
ore, many coas
is along the m
the global war

w-lying areas w
taken to ensur
oyed with the 
believe that se

be called off a
arly suggest th
o main Camero
pe have alread

he Dutch mad
sation is not a 
d of man-made
issons for rein
place as their s
oast of Camero

d other human
with consider
ome piece of 

Limbe Coastlin

mmes were ac
ne in the nam

Down Beach D
since that tim
Hotel and the
1997). 

uman populati
damage and 

stal defences f
mobile coastal 
rming process

which are mor
re that they ar
issue of sea le
ea level rise i
along the Cam
hat the global w
oonian examp
dy moved inla

Vol. 8, No. 4;

de the Netherla
new phenome

e dykes of con
nforcement. Be
stability is ens
oon (Figure 5)
n infrastructur
rable success a

the Limbe-Id

 
ne against Coa

chieved instea
me of a stabilis

District Office
me have stood
e Botanical Ga

ion to the coas
abandonment 

fail in the adve
zones. In term

s, it is necessa
re liable to co
re well fortifie

evel rise as if it
is slow and la

meroonian coas
warming proce
les readily com

and as their fo

2016 

ands” 
enon. 
ncrete 
ehind 
ured. 
.  
es, it 
along 
denau 

stal 

ad of 
ation 

e was 
d the 
arden 

st the 
have 

ent of 
ms of 
ary to 
oastal 
ed to 
t was 
rgely 
stline 
ess is 
me to 
ormer 



jgg.ccsenet.org Journal of Geography and Geology Vol. 8, No. 4; 2016 

28 
 

coastal abodes are now largely inundated by sea waters. Recently, within the coastal region of Limbe, some 
islanders from the remote Bota Island which has now been very seriously eaten up by wave action arising from 
the rising sea level have now been resettled on the mainland by the state because of the frightening threats of the 
rising sea level in what has been christened the Bota Land New Layout. In deed, the rise in the sea level of 
oceanic waters is much more intense than we have believed it to be in recent history. 
3.3 Coastal Buffers 
Good coastal buffer zones should be created through government policy. Such buffer zones could pass for resting 
coastal grounds and campsites and recreational grounds which could be evacuated whenever danger from sea 
level rise is evident. Coastal parks could serve as natural buffers to sea level rise as well as modify the harsh 
urban climates. With the greenery of such coastal buffers, it helps to add to the aesthetic value of the coastline, 
and above all, it muffles the effects of the harsh and monotonous urban environment. There is also a need for 
reclamation. But where these reclamations are made, there should be a proper reclamation process which must 
be sustainable. Perhaps in recognition of the fact that we cannot fight nature successfully, the coastal municipal 
authorities must enforce legislation which favour proper reclamation along the coastal wetlands without which 
they should pass for coastal parks as there is no need for us to experience the same scenario of coastal 
destruction whenever there are slight weather coastal anomalies. The haphazard reclamation which seems to be a 
widespread practice only goes to aggravate man’s pain and infrastructural destruction during recurrent flood 
events and probable sea level rise.  
3.4 Resettlement 
In Cameroon, man is attached to his land of birth. But given the realities of the impacts of the magnitude of sea 
level rise today, it is, perhaps, time for us to part with the doctrinal philosophy that we must live and die in the 
land of our birth as our seaside settlement locations progressively come under threat from the rising sea water. 
We are obliged to quit our cherished home; otherwise we should stand up and fight against the rising sea level 
through the practice of proper reclamation. The alternative, however, is to stay and become nature’s 
environmental refugees when sea level rise and flood magnitudes destitute us from our coastal environments. 
4. Conclusion  
In the midst of growing environmental problems which have been predicated on sea level rise, the need for 
efficient mitigation measures for the purpose of coastal stabilisation will remain a major preoccupation of the 
municipal authorities of coastal cities. While we recognise the fact that these proactive measures are not given 
much premium in many developing countries, it is, however, the best way forward against the threatening 
impasse of sea level rise.  
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