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A
nthropogenic clim

ate ch
an

g
e is

 also
 k

n
o

w
n

 as "g
lo

b
al w

arm
in

a" 
h

u
m

an
 activ

ity
, a

s o
p

p
o

se
d

 to
 c

h
a
n

g
e
s in

 c
lim

a
te

 th
a
t m

a
y

 h
a
v

e
 re

e
lC

a
u

se
d

 
is caused E

 

as part 
D

olicy, 
the term

 clim
ate 

ch
an

g
e 

h
as 

b
eco

m
e 

sy
n

o
n

y
m

o
u

s 
w

ith 
anl 

E
arth

's natural p
ro

cesses. In
 th

is sen
se, esp

ecially
 in

 the context of environm
ent

pa 

global wam
ing. 

W
ithin scientific jourm

als 
global warming 

refers 
tem

perature 
increases 

w
h

ile 
clim

ate 
ch

an
g

e 
in

clu
d

es 
global 

w
 

everything else that 
increases 

greenhouse 
gas 

levels 
affect. 

T
he con 

d 

hange 

therefore o
f natural aquatic com

m
unity w

ill require conscious efforte 0 
and policy m

akers to
 encourage fu

tu
re generation a

s
 the effects o

f climate c 
C

lim
ate change 

a
s
 

defined 
by 

th
e 

U
n

ited
 

N
ation correlation climat 

change 
is 

rapid 
change 

o
f clim

ate 
o

f 
w

hich 
c
a
n

 
b

e attributed directy to 
anthropogenic, natural cause, resulting in

to
 "green gas" episode. It is the alteraticn 

o
f global atm

ospheric com
ponents in addition to

 natural changes observed through 
tim

e. 
T

he effects 
o

f clim
ate 

a
re

 evident 
in

 tropics 
and throughout the world 

Unfortunately, tropical 
countries 

a
re

 
m

o
st econom

ically vulnerable 
to climate 

change because they highly depend o
n

 fisheries reso
u

rces for livelihood and have 
low

 incom
e an

d
 low

 levels o
f capacity to

 adapt to
 stresses o

r
 threats (FAO, 2008) 

T
h

e
 earth is getting w

a
rm

e
r an

d
 higher tem

peratures m
e
a
n

 big change i 
all ecosystem

 
an

d
 particularly aquatic 

habitat. 
T

h
e surface 

o
f the earth has 

w
arm

est years o
n

 record occurring since 2001, by the end of this century, the best 
estim

ate o
f tem

perature increase is 5.4F
(IPC

C
, 2007). T

his
trend m

akes theland

is a threat to biodiversity, food secu
rity

 an
d

 h
u

m
an

 life. 

and ocean/lakes/nivers w
a
rm

e
r an

d
 alters long te

rm
 w

eather patterns, tnesc c c
s
 

a
re

 know
n 

a
s
 "clim

ate change". Though clim
ate change 

is happening, 1t 
alw

ays easy to
 observe, at any tim

e 
w

e
 c

a
n

 g
o

 outside and observed tn 
w

e
a
th

e
r 

c
o

n
d

itio
n

 
in

 
a 

re
g

io
n

. 
H

o
w

e
v

e
r, 

lo
n

g
tim

e
 

sc
ie

n
tific

 
m

o
i
n

 
onger 

w
arm

er air and o
cean

 surface tem
peratures brought 

o
n

 by Cm
a 

e
s
h

 wal T
h

e
 

organism
s 

and habitat. Harming has 
also 

been detected deep 
Out a

q
u

a
t
i
c
 

o ather, 
clim

ate cannot be observed in o
n

e
 day 

o
r
 e

v
e
n

 o
n

e
 y

e
a
r because clim

ate 
o

t 

program
m

es 
such 

a
s
 modeling, satellite im

ages scenarios 
and otner 

networks, help 
u

s
 observed the im

pact o
f clim

ate chang 

n
o

n
ito

rm
g

 

n
g

e
 in

 th
e countries. 

aquatic 
anim

als 
and 

alter 
the communities 

i
m

p
a
c
t

change
s
ta

tu
s

a
n

d
 

ocean/fresh wal 
chemistry. 

T
hese impacts 

affect 
fish 

and 
its 

interaction wi 
he 

Pacific, and Indian O
ceans and around the poles. T

he oceas"2007 and 
N

 

tla
n

tic
 

o
u

t
 
t
o

 b
e
 

longtim
e repository o

f these century's global w
arm

ing (PC
 

elast 
2013) reported 

that 
a
n

 analysis 
o

f global temperatur 
combined w

ith forecasts by 39 independent m
odels concedes 

oceans m
ay turn 
2

0
0

7
 a

n
d

 N
e
l
a
 

y
e
a
s
 

Closet to the request that are outside their industrial range 1n wa* at 
O

v
e
r
 th

e
 la

st 150, 
anim

als in are 
a
b

o
u

t
 

years. 

Tropical 
ecosystem 

may 
energetically than anyone had expected (Tin 
to

 be m
o

re sensitive to clim
ate change and les 

Scientist from
 China, Germany, France, 

o
r
e
 

w
a
r
m

i
n

g
 p
p

e
a
s
 

b
e
 

re
sp

o
n

d
in

g
 

g
lo

b
a
l 

expected (Tim
, 2014). Tropic 

g
e
 an

d
 less able to 

c
e
, U

nited Kingdomn and 
S

cientist f
r
S

tiv
e
 to c

l
d

 e
x

p
e
c
te

d
 T

:
 

O
nding 

global 
w

arm
ing 

b
o

n
 (

T
i
m

,
 

2
0

1
4

 

U
n

ite
d

 S
ta

te
s
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reported in the jo
u

rn
al n

atu
re that tropical carbon cycle -

the uptake and released 

of Carbondioxide from
 a b

ack
 into the atm

osphere has becom
e tw

ice and sensitive 
to

 tem
perature change 

in
 th

e last 5
0

 years. A
 
o

n
e
 degree rise in average

tropical
tem

perature 
lead 

to 
a 

release o
f m

ore carbon around 
from

 
tropical 

forest and 
savannah com

pared w
ith the 

1960's and 
1970s (T

im
. 2014). C

lim
ate scientists 

findings show
 those tropical ecosystem

s are becom
ing m

ore sensitive to change in 
clim

ate. T
his is evidence w

ith
 "positive feedback" w

arm
er sum

m
ers m

ake forest 

ira
n

d
 drought being experience over the last decades in tropics and N

eela 
U

I3
) B

ob (2010) reported Fish and inhabitants of th
e tropics w

ill be the first to 
take the brunt o

f clim
ate change. 

A
fiesim

am
a 

(2012), 
reported 

a 
new

 
sources 

o
f uncertainty 

for 
the 

sequence 
ev

en
t 

n
o

ticed
 

in
 

W
est 

A
frica 

co
u

n
tries 

fro
m

 
1

9
1

1
-2

0
1

2
 

in
clu

d
es: 

R
ainfall am

ount decrease by 15-20%
, late on set o

f th
e rainy season spreading to 

m
any 

areas 
in

 
th

e 
tro

p
ics, 

early
 

cessatio
n

 o
f th

e 
rain

s, 
sh

o
rt 

len
g

th
 

o
f rain

y
 

seasons, 
w

ater sh
o

rtag
e, 

d
ro

u
g

h
t co

n
d

itio
n

s. 
tem

p
eratu

re ch
an

g
es 

an
d

 
in

crease 

evaporation, current tem
p

erau
re change 0.4-1.2°C

, coastal flooding and erosion 
and poor low

 fish productivity and incom
e. T

he tropic is a region o
f the w

orld 
surrounding the equator. It is lim

ited in latitude by tropic o
f cancer in the northern 

bem
isphere at 23° 26 (or 23.43 78%

). N
 and the tropic o

f C
apricorn in the southern 

hem
isphere at 23 26 (or

23.43 78%
)

S; these latitude correspond to the
axial tilto

f 
the earth. 

he tropics are also referred to as tropical zone an
d

 the T
orrid Z

one. T
h

e 
ropics include all the areas on the earth w

here the sun reaches a sub-solar point, a 
point directly overhead at least once during the solar year. T

he tropical countries 
re in A

frica, A
sia, A

u
stralia, C

arib
b

ean
. C

en
tral A

rm
erica an

d
 S

o
u

th
 A

m
erican

. 

Tbe tropical region is blessed w
ith great oceans of the w

orld (Pacific, Indian. 
A

tlantic and great rives o
f the w

orld eg. A
m

azon the longest river. C
hang Jiang. 

M
ekong, N

iger-B
enue, N

ile, Z
arie. C

ongo. G
am

bia. B
am

ako etc. 
L

arg
e b

asin
s are a

lso
 fo

u
n

d
 in

 th
e tro

p
ics (A

m
azo

n
 b

asin
, N

ig
er, S

h
ire

 
D

arotse K
afuflats, M

assili, K
arango). G

reat num
bers o

f natural and artificis! lakes 
are in tropics. T

h
e
 tro

p
ical lak

es in
clu

d
e C

h
ad

, K
ain

ji, V
icto

ria,
N

ak
u

ru
, T

o
n

g
a, 

an
a, D

ioud, N
yos, M

onoun, M
alaw

i, A
labtra, M

anahali, A
lbert, C

hivero, Sibaya, 
angayika, K

ivu, 
K

iraba, 
N

om
ba, 

C
had, T

onle, M
ekong. 

etc. 
A

frica alone 
is 

D
lessed w

ith 677 lakes (F
A

O
. 2008). 

T
he largest cities o

f the tropic are located along the coast e.g. B
oston. 

N
Cw

 
Y

ork, 
Z

:re
. 

E
thopia, 

K
enya, 

M
adagascar, 

T
anzania, 

D
aka, 

C
onkry, 

reeto
w

n
, M

o
ro

v
'1

, A
b

ija
r, A

c
c
ra

 T
o

m
e, P

o
rto

 N
o

v
o

, L
ag

o
s an

d
 C

alab
ar. T

h
e 

Coastal
cities

arou d th
e w

orld depend on the fisheries and m
ay contribute up to 

0
%

 o
f the total lan

 ing. T
he fish slso provide S0°o o

f their aninm
al protein intake. 

Fisheries R
esources o

t 'h
e
 Tropics 

ITopical fish are g
en

er'y
 those 

fsh found in aquatic tropical environm
ents 

ro
u

n
d

 the w
orld, including both freshw

ater and salw
ater (m

arine) species. In the 

C
ia

l environm
ent

o
f 

a
n

 aquarium
s,

a 
variety 

o
f o

th
e
r organism

s 
a
r
e
 also

 

ectively included w
ith

in
 th

e 
te

rm
 "ropical 

fish
" including m

olluscs, su
ch

 
a
s
 

e
is

h
, 

o
y

ster, 
periw

inkle;
c
ru

s
ta

c
e
a
n

s
su

c
h

 
a
s
 

crab
s, 

p
raw

n
 

an
d

 lobsters, 
nfish. shellfish, etc. (H

obday et al., 2008). 
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r s
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c
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 (s

u
rv
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a
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 T

h
e
 te

rm
 "fish

e
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" coul 
recreati 

w
a
t
e
r
 s

trc
a
m
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o

n
e
 o

f
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e
 g

re
a
t la

k
e
s, 

o
r
 th

e
 e

n
tire

 A
t
l
a
n

s
:
T

e
r
 to

 a 

In
 a

b
ro

a
d

 u
s
a
g

e
, th

e
 te

r
m

 "fish
eries 

r
e
f
e
r
s
 to

 th
e
 
c
a
p

t
u

r
e
 a 

spord 
c
o

a
sta

l a
n

d
 in

la
n

d
 a

q
u

a
tic

 a
n

i
m

a
l
s
 a

n
d

 p
la

n
ts

 fishery" 
fo

r c
o

m
m

e
re

: 

co
u

ld
 refer procese:.. 

to a sm
a 

frest 
g

reat lakes, 
o

r
 th

e
 e

n
tire

 
antic ocean 

o
r con monly 

ftom nes 
w

ild
 sto

c
k

s (p
o

p
u

latio
n

s) a
n

d
 asso

ciated
 m

a
n

a
g

e
m

e
n

t (F
A

O
. 2

0
1

v
e
s
te

i 

clu
d

e w
ild-caught specim

ens, Individuals 
b

o
rn

 in
 c

a
p

a
c
ity

 
pical 

s, 
or 

particula 

a
p

p
lie

d
 to

 
a 

sp
ecific 

a
r
e
a
 o

f
 w

a
t
e
r
 w

h
e
r
e
 fis 

a
r
e
 c

o
m

m
e
rc

ia
llv

 
o

r
 Com 

c
o

lo
ra

tio
n

s, su
c
h

 a
s
 a

lb
in

o
. S

o
m

e
 f+

sh
 m

a
y

 b
e
 h

y
b

rid
s o

f
 m

ore than e 
o

r parti 

fish 
w

h
ic

h
 

live am
o

n
g

st 
o

r
 in

 
c
lo

se
 
r
e
la

tio
n

 
to

 
co

ral 
reefs. C

oral 

selectiv
ely

 b
re

d
 fo

r special 
p

h
y

sic
a
l 

te
a
tu

re
s, 

s
u

c
h

 
a
s
 long 

fn
.u

d
in

g
 

species. 
M

an
y

 m
a
rin

e
 tropical fish

 p
articu

larly
 th

o
s
e
 o

f in
te

re
s
t to

 fis
h

. 
pecies, 

reefs form 
pers, are the 

com
plex 

e
c
o

sy
ste

m
 
w

ith
 

tre
m

e
n

d
o

u
sly

 b
io

d
iv

e
rsity

. A
m

o
n

g
 the 

interesting to 
e 

m
y

ri 
Ocean 

watch 
in

h
ab

itan
ts th

e 
fish 

stan
d

 
o

u
t p

articu
larly

, colorfully 
a
n

d
 interestin 

H
u

n
d

red
s o

f species 
c
a
n

 ex
it in

 a 
s
m

a
ll a

r
e
a
 o

f h
ealth

 reef, m
any o

f them
 c 

or w
ill cam

ouflaged. R
eef fish have developed m

any 
ingenious specializatic 

C
o

ral reefs o
ccu

p
y

 less th
an

 o
n

e
 p

e
rc

e
n

t o
f th

e su
rfa

c
e
 area o

f th
e 

ocean, 
y

et th
ey

 p
ro

v
id

e 
a 

h
o

m
e
 

fo
r 

2
5

 
p

e
rc

e
n

t 
o

f m
a
rin

e
 

fish
 sp

ecies 
Reef 

habitants are sharp contracts to
 th

e o
p

en
 w

ater h
ab

itan
ts th

at m
ake up the oth 

9
9

%
 o

f th
e
 c

o
m

m
e
rc

ia
lly

 im
p

o
rta

n
t fish

 s
p

e
c
ie

s
o

f fish
 w

e
ll a

d
a
p

te
d

 to
 freshw

ater 

-
b

rack
ish

 w
ater co

n
d

itio
n

s. O
v

e
r 1

0
,0

0
0

 sp
e
c
ie

s o
f fish

 liv
e
 in

 freshw
ater, which 

is approxim
ately 4

0
%

 o
f global fish d

iv
ersity

 an
d

 o
n

e q
u

arter o
f global vertebrate 

d
iv

ersity
 (W

ik
ip

ed
ia, 2

0
1

4
). R

ecen
t e

stim
a
te

s p
la

c
e
s 4

4
, o

f th
e
 w

o
rld

's 1,868,00 

described species as com
ing from

 freshw
ater ecosystem

s, (D
arw

all, 2005). Froese 
and Paul (2004) reported estim

ated 12,000 fish are prim
ary freshw

ater species and 
further 2,680 brackish or diadrom

ous. 

adapted to
 s

u
rv

iv
a
l o

n
 th

e
 re

e
fs

. 

T
he econom

ic im
portance o

f fisheries can
n

o
t b

e o
v

er -
em

phasized. Some 
fisheries such as the great lakes in

 N
o

rth
 A

m
erica an

d
 L

ak
e V

ictoria in Africa 
S

u
p

p
o

rt a c
o

m
m

e
rc

ia
l h

a
rv

e
st th

a
t is e

x
p

o
rte

d
 a

n
d

 m
a
rk

e
te

d
 a

w
a
y

 fro
m

 the source 

O
ther counties produce large quantities o

f fish, b
u

t m
o

st o
f th

e catch is consun 
locally, 

s
o

 
the 

econom
ic im

portance 
is 

harder 
to

 
m

e
a
s
u

re
. 

A
m

azon and 
tributaries in S

outh A
m

erican, the change Jiang (Y
angtze river) in china, the lou 

sapriver in C
am

bodia and
the

M
ekong river in V

ietnam
. (FA

0, 2009). In Mekou 
basin w

ith a population o
f 60 m

illion people depend 
o

n
 fish for th

eir en 
f the 

protein intake. T
hese local fisheries 

a
re

 v
e
ry

 im
portant for nutrition o

I SO 
w

orld's poorest people w
ho otherw

ise w
ould be unable to

 a
ffo

rd
 a g 

m
ilis 

p
ro

te
in

 
diet. S

ale o
f fish products also a

n
 im

portant incom
e supplem

ent for mau ries 
aloo 

y 
f
a
m

ilie
s
 

living 
in 

the basin. By 
so

m
e
 estim

ates 
the M

ekong 
an

d
 its 

ecenario 
a
lo

n
e
, 

K
ong 

a
n

d
 

its 
trib

u
tarie n

a
rio

 is 
contributed 

1%
 of the global fish harvest (R

ank, 2014), and sim
ila 

O
tadinadie in

 th
e coastal and inland sub-region of the tropics Tables 

i a 
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A

nthropogenic strex
so

rs n
d

u
c
e
d

 c
im

a
le

 ch
an

g
e a

n
d

 im
p

licatio
n

s o
n

 fish
eries 

T
A

B
L

E
 1 

rop n 
aguaculture producer states in 2006 (excluding aquatic plant production) 

B
y Value 

U
SS (M

illion) 
42809 

B
y

 Q
u

a
n

tity
 

(1000 tons) 
2

5
8

1
8

 
C

hina 
China 

3409 
C

hile 
8320 

In
d

ia
 

V
iet N

am
 

T
hailand 

2365 
India 

4946 
2

2
7

3
 

V
iet N

am
 

4377 
4272 

2
1

5
0

 
Indonesia 
T

hailand 
In

d
o

n
e
sia

 

1546 
Philippines 

C
hile 

Source: FA
O

 (2007). 

3930 
1

4
5

9
 

Japan 
3105 

Finfish and shell provides essential nutrition for 3 billion people and about 50%
 o

f 
anim

al protein and m
acronutrient to 400 m

illion people in the poorest countries o
f 

the w
orld. Fish is one o

f cheapest sources o
f anim

al protein and play im
portant 

role in preventing protein-caloric m
alnutrition. T

he health benefits o
f eating fish 

are being increasingly understood b
y

 the consum
ers. O

ver 500 m
illion people in 

the developing countries depend on fisheries and aquaculture for their livelihoods. 
A

quaculture is the w
o

rld
's fastest grow

ing food production system
, grow

ing at 7%
 

annually. Fish productions are am
ong the m

ost w
idely traded foods internationally 

(W
orld B

ank and F
A

O
, 2008). 

C
A

U
SES 

A
griculture and D

eforestation 
A

 num
ber of review

 have sh
o

w
n

 that there is increase in agriculture activities 
am

ong the agrarian populace o
f developing countries resulting in habitat loss and 

degradation, as riparian forest, m
angrove forest are cleared for irrigation along the 

o
r
 iver basin, 

flood plains 
and 

lakes 
for agriculture 

e.g
 

E
ast 

A
frica lake 

anganyika, Z
aire, V

ictoria C
had, A

m
azon etc. and w

oods fo
r construction and 

o
r
 fuel in fish industries. T

his destroyed breeding and n
u

rsery
 grounds for 

nany larvae and Juvenile fish, exposing them
 to

 predators and surging sto
rm

s a
n

d
 

1OOds account for loss of suitable habitats. 
D

eforestation 
an

d
 

its 
associated 

p
ro

cess 
a
s
 

result 
in

 generation 
o

f 

C
tlt e

n
t w

hich pollute 
w

a
te

r affect th
e fish population dynam

ics an
d

 

nang 
o

f feeding 
h

ab
itats 

a
r
e
 reported 

in 
C

ross 
R

iv
er 

in
 N

igeria 

D
ene 

c
t e

t al., 
2011). T

h
e
se

 activ
ities ex

p
o

se the land an
d

 la
k

e
s to

 

d
r
 ra. atio

n
, increase evaporation, surface tem

nperature 
in

c
re

a
s
e
 o

f 

lakes, riv
 s 

and their associated negative effects. 

other countries (Dahl, 2000). G
lobally, it has been estim

ated agriculture and other 

versity consideraion w
ith

in
 th

e planning p
ro

c
e
sse

s, th
e liv

e
lih

o
o

d
s
 o

f th
e 

The of 
agriculture m

echa.ization developm
ent a

c
tiv

itie
s proceed w

ith
o

u
t integration 

very sam 
tiodi 

O
p

le together 
to

 benefit from
 such actions m

ay
 dam

age fresh w
ater 

O
stem

s, Hi S
ources 

a
re

 sim
ultaneously 

lo
st through degradation o

f w
e
tla

n
d

 

ecosystems. High 
rate

o
f w

etland loss
has

been
e
s
tim

a
te

d
 
a
t 8

0
%

in
 

U
S

A
an

d



B. S. Adama et al. 

abitats in last century and hav 
12 

threaten 
fisheries 

resources 

(Duggan, 
1990). 

During the last 100 years, 
anthropogenic 

activitie related 
increa 

human 
activities 

have led to 50% loss in wetlano habitats in 

to buming 

levels in the atmosphere 
and this has resulted in increased 

trann:Se in th 

around 

the CO 
and the 2007). Many 

vegetation are destroyed for farming especially irrigation e.g 
Coa 

rate allot of domestic waste which 

fossil fuel, 
deforestation 

and agriculture has led to a 35% 

Tanganyika, major cities along the coast, generate allot of don 

pollute the water bodies, construction of dams for hydroelectricity te whis 

are threat to biotic ecosystem, by C02 they produce from fossil fuel 
operation marine fishery is also an mportant industry in developino countriee 

coastline marine. The deflection of fishery resources is happeníng mainls 

resultant 
increase in the earth's atmosphere (IPCC, 2007s heat 

lake 
ctricity and irigatic 

their 

ae to human coastline factors marine such as over fishing, habitat destruction, pollution, invasive species 

introduction (Bimal et al, 2010) a change in tropical fish community strureh 

was reported in cross river, Nigeria where several species of indigenous fish 
disappeared, and declined as result of wood processing industry effluent (Benediet 
et al, 2011) and fish this effluent change the chemistry of the water leading observed change in feeding habitat of fish families. 

had 

Impacts 
Greenhouse gases such as carbon dioxide, methane, and nitrous oxide in the atmosphere allow some of the heat from the sun to be absorbed by the land and ocean. The rest of the heat is reflected into space, keeping the earth within a stable temperature range comfortable for plant and animals. However, too much of gasm the atmosphere causes problems for living thing. Since the industrial revolution human activities have increase greenhouse gases in the atmosphere (PCC, Z00| 007). Greenhouse gases now occur at levels so high that actually change our ciua 
High levels of greenhouse gases cause climate change by trapping nea The 

ected rom the land and ocean and prevent it from leaving the earth's atmospnc The trapped heat makes air and water temperature warmer. This process the greenhouse effect and leads to global climate change. The warmer air and ocean surface temperatures brougnt o 
change impacts aquatic animals alter the communities status a 
ocean/fresh water chemistry. These impacts affect fish and its . llantic, Paorganism 

These i ne comm 
orought on by climate 

been detected deep in 

climate 

status and altering other aquatic organism and habitat. Warming also 
and its interaction wu Atlantic, Pacific and Indian Oceans, and around the poIes rming ( 

2007). 
out to 

Neela 
be the long-term repository of this century's 

poles. 
global 

The 

waminge 
oceans may 

turm 

la 

2007). Neela (2013) reported that an analysis of global tempera 
150 years combined with forecasts by 39 independent mou 

animals in areas closet to the equator will be forced to cop 

are outside their historical range in as little as about 15 Yea 
warming it is predicted that heat waves and heavy precipi. 

y's global warming 
(IPPCC, 

ver the last 

pe with temperature 
that

continue to 

and 

more frequent with more intense and devastating 

Due to surface 

ars. hurricanes). 
In Latin America, Pacific coast in southern Brazil Brazil and South 

American 
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A

nthropogenic stresso
rs in

d
u

ced
 clinm

ate ch
an

g
e an

d
 im

p
licatio

n
s on fish

eries 

n
a
t
i
o

n
s
,
 C

hina, 
A

ustralia, 
cen

tral 
an

d
 

W
est A

frica, 
(A

khim
am

ne 
2009 

and 
fiesim

am
a 2

0
1

2
) p

re
d

 
areas 

along 
R

iv
er N

ig
er 

flood 
p

lain
 

in 
N

igeria. 
P

hilippine 
and 

P
akistan 

edicted and forecasted using rem
ote sensing to

 m
ap o

u
t flo

o
d

 

areas along R
 

perience flo
o

d
 

vessel, fishing 
in

tra
stru

c
tu

re
s 

a
n

d
 aquaculture 

farm
s. 

H
ow

ever, 
the flooding 

an
d

 cy
clo

n
es alo

n
g

 the coast, leading to erosion an
d

 destructive 

ould 
le

a
d

 
to

 
in

crease in
 

fish production, 
th

e 
w

e
t land 

a
n

d
 

d
itch

es 
co

u
ld

 be 
ia

b
le

 nursery and breeding ground for fish. 
S

evere flooding w
as reported in 

Sokoto R
im

a
B

asin
 

N
o

rth
 

W
e
s
t

N
igeria, T

a
ra

b
a
 A

re
a

in N
o

rth
 E

ast, Suleja an
d

M
inna in N

iger S
tate, C

alab
ar an

d
 C

o
aster areas o

f S
o

u
th

ern
 N

igerian in the past 

d
e
c
a
d

e
. Several island in the S

outh P
acific and Indian O

cean m
ay disappear, m

any 

other coastal region 
w

ill b
e
 a

t in
c
re

a
se

d
 risk

 o
f flooding, especially during sto

rm
 

surges, threatening ahim
als, aquatic habitat, plants an

d
 h

u
m

a
n

 in
frastru

ctu
re su

ch
 

as roads, bridges a
n

d
 w

a
te

r supplies (B
im

al e
t al., 2010). G

lo
b

a
l average s

e
a
 lev

el 

has been rising since 1
9

6
1

 b
u

t th
e
 ra

te
 h

as b
een

 accelerated
 sin

ce 1
9

9
3

. A
lthough 

n
o

r geographically u
n

ifo
rm

, large co
astal lan

d
 lo

sses a
r
e
 likely 

o
n

 th
e A

tlan
tic an

d
 

G
ulf o

f M
exico c

o
a
sts of th

e A
m

ericans, th
e M

editerranean, th
e B

altic an
d

 sm
all 

island regions. 
W

h
ile

 
in 

o
th

e
r 

a
re

a
s, 

su
ch

 
a
s
 A

sia, 
A

frican
 large 

and heavily 

populated d
eltaic m

a
y

 a
lso

 b
e
 strongly im

pacted. Large 
w

a
v

e
s
 an

d
 sto

rm
s su

rg
es 

Iead to loss of aquaculture stock, facilities fishing g
ears, fish

 farm
s an

d
 possible 

high 
c
o

s
t fo

r relocation, design pond w
alls, jetties an

d
 in

su
ran

ce 
c
o

s
t. V

essels, 

ship, c
a
n

o
e
 entry a

n
d

 e
x

it fro
m

 port, lak
es rivers, an

d
 tim

e spent 
o

n
 w

a
te

r b
o

d
ies 

fishing (B
rander,

2007; H
obday e

t al., 2
0

0
8

 

W
arm

 
tem

peratures 
h

a
v

e
 

already 
affected

 
th

e 
survival, 

grow
th, 

reproduction, 
h

ealth
 

a
n

d
 phenology 

o
f m

arin
e organism

 (D
oney 

e
t al., 

2012; 

B
arton 

e
t al., 

2012). 
T

h
e
 

th
erm

al 
s
tre

s
s
 

c
o

n
trib

u
te

d
 

to
 

m
a
s
s
 

co
ral bleaching, 

1scases o
u

t b
reak

 a
n

d
 in

c
re

a
s
e
 periodicity fo

r recovering b
e
tw

e
e
n

 e
v

e
n

ts (G
eorge 

et al, 2010). O
c
e
a
n

 a
c
id

ific
a
tio

n
 directly th

re
a
te

n
s th

e h
ealth

 o
f m

a
n

y
 calcifying

organism
s,

including
ptetropods,

corals, o
y

ster 
e
tc

. Ichthyophonus in
fectio

n
s in

 

a
r
in

e
 

a
n

d
 

A
n

a
d

ro
m

o
u

s
 

o
f 

v
iral 

in
fectio

n
, 

P
ro

to
z
o

a
n

 
in

fe
c
tio

n
s
 of 

n
a
tu

ra
l 

Populations 
w

e
r
e
 rep

o
rted

 by (S
tentiford 

e
t al., 2012; 

B
a
k

e
r-A

u
s
tin

 e
t al., 2012; 

B
urge et al.,

2013). 

Econom
ic and S

ocial C
hallenges 

u 
num

ber o
f people d

irectly
 em

p
lo

y
ed

 in
 fish

e
rie

s an
d

 aquaculthre is e
stim

a
te

d
 

m
illio

n
 of w

hich 
o

v
e
r
 9

0
%

 a
r
e
 sm

al1-scale fish
e
rie

s (FA
O

, 2005) in
 addi. 

n 

n
o

s
e
 developing co

u
n

tries, in
 te

rm
s
 of other e

c
o

n
o

m
ic

 a
c
tiv

itie
s
 generated by 

U
p

p
ly

 o
f fish (trade p

ro
cessin

g
, tran

sp
o

rt, retail etc.) a
n

d
 supporting a

c
tiv

itie
s 

C
 

building, 
n

e
t 

m
aking, 

en
g

in
e 

m
a
n

u
fa

c
tu

re
 

an
d

 
repair, 

su
p

p
ly

 
s
e
rv

ic
e
 

to
 

fisherm 
hr 

a
n

d
 fu

e
l 

o fishing b
o

a
ts etc.). In

 a
d

d
itio

n
 to

 m
illio

n
s o

f
 w

h
o

m
 fish

eries 

r 
a 

su
p

p
lem

en
tal 

in
c
o

m
e
 

(F
A

O
, 

2008). 
F

ish
e
rie

s 
a
r
e
 

o
fte

n
 

a
v

a
ila

b
le

 
in

 

im
 

dna 
ru

ra
l 

a
r
e
a
 
w

h
e
re

 o
th

e
r in

c
o

m
e
 a

c
tiv

itie
s 

a
r
e
 
lim

ite
d

 a
n

d
 can 

th
u

s b
e 

t
a
n

t
 s

o
u

rc
e
s
 fo

r 
e
c
o

n
o

m
ic

 
g

ro
w

th
 an

d
 liv

elih
o

o
d

s 
in

 
ru

ra
l 

a
r
e
a
s
 
w

ith
 

fe
w

 

V
ie

lo
n

o
m

ic
 a

c
tiv

itie
s (F

A
0

, 2
0

1
4

) th
e clim

ate change th
re

a
t led

 
to

 lo
w

 fish 

O
u

p
O

o
r m

a
rk

e
t 

v
a
lu

e
 o

f fish
 

p
ro

d
u

c
ts, d

estru
ctio

n
 of coastal c

o
m

m
u

n
itie

s, 

k 
o

f fish diseases a
n

d
 g

re
a
t threat to

 m
illio

n
s of people th

a
t d

ep
en

d
 o

n
 



B
. S

. A
d

a
m

a
 e

t
 a

l. 

f
i
s
h

e
r
i
e
s
 f

o
r
 
l
i
v

e
l
i
h

o
o

d
.
 M

a
n

y
w

ill
l
o

s
e

th
e
ir

 jo
b

s
, r

e
l
o

t
r
a
d

e
s
 le

a
d

in
g

 t
o

 
v

u
l
n

e
r
a
b

i
l
i
t
y

.
 

0
s
e
 their jobs, r

e
l
o

c
a
t
e

a
n

d
 take o other te 

14 

C
O

N
C

L
U

S
I
O

N
 

C
l
i
m

a
t
e
 c

h
a
n

g
e
 is 

a 
n

a
tu

r
a
l 

p
h

e
n

o
m

e
n

o
n

 
th

a
t is e

a
sily

 
o

h
s
e
n

.
 

change and 

that is easily obse 
and wea 

vividly. 
T

h
e
 

e
v

id
e
n

c
e
 

a
b

o
u

n
d

 
o

n
 

th
e
 

im
p

a
c
t o

f
 c

lim
a
te

 cho 
0 M

ea 

of habitat, genetic stock and 

global 

w
a
rm

in
g

 e
ffe

c
t 

o
v

e
r
 aq

u
atic 

e
c
o

s
y

s
t
e
m

 
r
e
s
u

itin
g

 
in

 ch
an

g
es 

co
m

p
o

sitio
n

, 
d

i
s
t
r
i
b

u
t
i
o

n
s
, 

i
n

c
r
e
a
s
e
 
in

 d
is

e
a
s
e
, lo

s
s
 o

f h
a
b

ita
t.

v
a
r
i
a
b

l
e
s
 m

e
a
s
u

rin
g

 le
a
d

in
g

to
 g

lo
b

a
l w

a
r
m

in
g

 a
r
e
 
u

n
c
e
r
t
a
i
n

 

lting in
 changes in 

otic structure 
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