American Journal of Agricultural and Biological 8aoces 6 (3): 377-383, 2011
ISSN 1557-4989
© 2011 Science Publications

Global Warming at the East Coast Zone of Peninsular Malaysia

Hayrol Azril Mohamed Shaffril, Bahaman Abu Samah,
Jeffrey Lawrence D’Silva and Jegak Uli
Laboratory of Sustainable Development and Agrigelttxtension,
Institute for Social Science Studies, UniversitgrR Malaysia, Malaysia

Abstract: Problem statement: Global Warming is not a new phenomenon and itrisagdy been felt

by people all around the world. Not only the peagifiiected by the global warming, but also our sea.
There are a lot of potential threats that can hesed by global warming on the sea such as riseaf s
level, changes in waves action, water current aind welocity, but do one of the main users of tha s
which are the fishermen have already felt theseaotgPApproach: This is a quantitative study where

a developed questionnaire was used to gain therdggded. Through a stratified random sampling a
total of 300 registered fishermen from four staiteghe east coast zone of Peninsular Malaysia
namely Kelantan, Terengganu, Pahang and East Ju been selecte®Results: This study
provided a greater understanding of the fishermews on the changes that happened to the sea due
to the global warming impact. They stressed thattémperature, the rainfall season and the coastal
areas have changed. Furthermore, according to ttensea nowadays are no longer easy to predict
as the water current, wind velocity and wave’'s@wican easily change their pattern and endanger
them while they are at the se@onclusion/Recommendation: Effective actions can be taken to
assist the fishermen to adapt to impacts of gleimiming. One of it is to provide them with more
information on global warming. Besides, fishermarMalaysia also can be provided with trainings
in order to provide them with other skills besidisfing.
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INTRODUCATION Malaysia. Waiet al. (2005) have detected a significant
] . increase of the mean annual temperature, rangarg fr
What is Global warming?: The threats of global (.99-3.44°C per 100 years and they also have deltect
warming nowadays cannot be lightly taken by theinat global warming trend in Malaysia has incredsetie
community. This global phenomenon not only bringpa¢t™30 years. International Panel on Climate Ghang
threats to the environment but also to the _ma|msueé (IPCC) has supported the study done by @al. (2005)
the environment; Human. Global warming happen hen they found that the average temperature in

when the earth heats up (the temperature rises). alaysia is predicted to increase between 0.6-4i6°C

happens when the “greenhouse effect” (referring t : ;
certain gases in Earth's atmosphere) trap heaIseTheQZ%O' Moreover, according to Ded al. (2008), the

gases let in light but keep heat from escaping tite fr_qugncy (.)f long dry period tended to be hlgheth_v_m
glass walls of a greenhouse. The process will iwevol significant increase in the mean and the va\_r!qbdxt
the sunlight shines onto the Earth's surface, thevdl 1€ length of the dry spells whereas all of thedes! of
be absorbed and then radiates back into the atragsph Wet Spells in these areas show a decreasing trend.
as heat. In the atmosphere, “greenhouse” gases trdikah has stressed that even though Malaysia is
some of this heat and the rest escapes into sphee. categorized as a country with a moderate risk tdwar
more greenhouse gases are in the atmosphere, tiee m@lobal warming impact, the flood disaster that reaygl
heat gets trapped. It is expected that the globakt Johor, Pahang, Kedah and Kelantan has provén tha
temperatures will rise up to 1.5 and 4.5°C overrtket  the impact of global warming can endanger us.
century (Nelson and Serafin, 1996). Tangang (2007) has emphasized that Malaysian must

be ready to face the threats of the global warnaimgt
Global warming in Malaysia: Global warming has will cause gradual increase in temperature, extreme
already been experienced by the community irevents such as flood, drought and storm and shift i
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climate patterns. Furthermore, the global warmitsp a Background of fisheries industries in the east coast
will exposes people to numbers of threats on theizone of Malaysia: Fisheries is one of the main

socio-economic aspects (Méhal., 2011; Rashidt al., industries in Malaysia. The importance of this isiiy
2011; El-Nesret al., 2010; Fuller and Harhay, 2010; in ensuring the continuity of the food supply in
Yan and Wu, 2009; Hamét al., 2009). Malaysia cannot be denied.

The east coast zone of Peninsular Malaysia isobne
o . the major contributors for this supply. As beenicteg in
The global warming impact on the sea: One of the Table 1, there are 17 fisheries districts in Matayghere

most affected elements of the global warming is our, o
sea. In the fisheries industry, global warming basn 11 of the districts are located at Terengganu,Kektntan

identified to cause threats in air and inland W<';1te|‘3md3each at Pahang and East Johor Fig. 1.

terr}peratures, changes ihn solar r.adiat:]on, chamysed ﬁiéh;?r:)elzi ii tuzsegsrfigggdzotgg 0’;%22;;&;;;89;;”9(1
surface temperature, changes in other oceanogra . . ;
" peratu ges | drap /&s in 2009, a total of 32,565 fishermen were reged

variables (current, wind velocity and wave actions, .
and this number represents more than a quarter of

increase in frequency and intensity of extreme &ven . ) . j
verall registered fishermen in Malaysia. Terenggan

and water stress. These changes will creatﬁ ) X X :
physiological (growth, development, reproduction, NS the biggest number of registered fishermen with

disease), ecological (organic and inorganic scalest0:421 followed by Kelantan with 9,624 registered
predation and ecosystem services) and operation ar‘sfr\;gﬁg'r I\jvi?\ag%gwelt:]e;igti?erae%lssgzﬁjezsgi\rmm a
(speC|ehs selectlcr)]n, site selec‘uor:j,) %hanglesl;. dlBesthe ; ﬁ’asir Puteh (Keléntan) is the district with.theHeigt
sea, threats that are caused by global warmin . .

especially on the coastal areas bring problemssto uKLlng]r?tzrn Ofpéﬁg'r?ter\?v‘ijthf'ghfzrg‘?en ig?:ri%)’fi;?l”e?vn\gﬁ gz
World will become hotter and the sea level wilkerisy ( 9) * 9

the expanding ocean water. Based on the researgh doMersing (Johor) with 3,041 registered fishermen.

by The International Panel on Climate Change (IRCC),_ _1able 3 presents the number of productivity of the
the global average sea level is expected to risgeem  1Snermen of the east coast zone of Peninsular
0.6 and 2 feet (0.18-0.59 meters) in the next egntu !\/Ialayga. Data presented has ShOW.”. us that the_se wa
McCarthy (2001) and Aungt al. (2009). Furthermore, instability in terms of the productivity. There &
coastal areas and coastal wetland systems are alBg@SSiPility that global warming is one of the

affected by the global warming (McCarthy, 2001)aSe contributors of this instability. In 2005 the numbef
level rise also increases the vulnerability of ¢akhs Productivity was 318,64hZ tonnes and mc&eas_ed to
areas to flood during storms for several reasoheres 500,263 tonnes in 2006, however, in 2007 a decriease

erosion also increases vulnerability to storms, b)}he fisheries industry productivity in the eaststazone
removing the beaches and dunes that would otherwisdf IPenlnsullarf Malaysia was recorded er:ere tgﬁre was
protect coastal property from storm waves (FEMACNIY a total of 336,099 tonnes. In 2008 the promugt
2000). Sea level rise also increases coastal fhapdi récorded was 361,578 tonnes; an increase of 25,479
from rainstorms, because low areas drain more glow|0Nnes compared to the last year productivity. Here

as sea level rises. Other impacts of global warmiag ~ ©"C€ @gain the productivity recorded showed a asere
further enhance or mitigate coastal flooding. Fiagd N 2009 where a total of 334,864 tonnes has been

from rainstorms may become worse if higherl@nded, a decrease of 26,714 tonnes.

temperatures lead to increasing rainfall intenditying

. . . . d Table 1: Fisheries districts on the east coast @bReninsular Malaysia
severe storms. An increase in the intensity ofitalp

) . States Fisheries districts
storms would increase flood and wind damages. @bastygzntan Tumpat
water supply is also affected by global warmingsifRj Kota BHaru
sea level increases the salinity of both surfacemand Bachok
; ; Pasir puteh

ground water through salt water intrusion. If seeel Terengganu Besut
rise pushes salty water upstream, then the existing Setiu
water intakes might draw on salty water during dry North kuala terengganu
periods. Salinity increases in estuaries also camnh aglﬁ;mkua'atefenggaﬁu
aquatic plants and animals that do not toleratén hig Dungu%
salinity. Based on the literature reviews, it isviolis Kemaman
that the sea has suffered from the global warmindahang Kuantan
im ; ; i Pekan

pact, the question that can be raised now isjttee Rompin
fishermen in Malaysia which is among the main userggnor (East) Mersing
of the sea has already experienced the impactobfag| North kota tinggi
warming? This study has the answer for this questio South kota tinggi
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Table 2: Number of registered fishermen at east cumse of Malaysia RESULTS

Number of registered
ite"’l‘;enstg Er’]'sm‘:ts fishermen (2009) Before we go to our main objective, it is better f
Bachok and pasir puteh 6430.0 us to look at the socio-demographic data of the
Tumpat 1744.0 respondents. Based on the results presented ire Babl
_'thtglbha’“ gtéi%o we can see that the respondents studied are thiot’se
Terengganu ' fishermen based on t.he. mean score of age recorded
Besut 2356.0 which 42.21 years. Majority of the respondents 326).
Eg“mtg n'?;ﬁ'a terengganu 1{327133'0 were in the group age 41-50 years, followed byehos
Marang 1224.0 the group age of 51-60 years (25.0%) and thoskdn t
Dungun 1196.0 group age of 31-40 years (19.0%). In term of lexel
North kuala terenggany a0 education, we can see that more than half of the
Total 10421.0 respondents (51.3%) possessed a primary schodl leve
Eahang 3720.0 of education while 22.0% of them possessed
Rgﬁqn;ia}]n 1987.0 SPM/SPMYV level of education. It is a concern fortais
Pekan 1317.0 know that the average income per month recorded for
Ig;%'r (East) 7024.0 the respondents was RM669.62 which is below the
Mersing 3041.0 poverty level set by government (>RM720). Majority
South kota tinggi 1321.0 of the respondents (45.3%) were detected to gdowbe
¥8th kota tinggi 5%?(’5460 RM500 per month. A total of 52.0% of the respondent
Overall total 395650 have less than 5 household members while the

remaining 48.0% have more than 5 household
Table 3: Productivity of east coast fishermen inaysia (in tonnes) members. The mean score recorded for the experience

Year Productivity  of peing the fishermen was 25.10 years which indica
5882 gég:gg% to us that the respondents studied are experienced
2007 336.099 fishermen. A total of 14.1% of the respondents dweh
T e more than 41 years of experience of being a fisharm

The mean score recorded for days going out to ¢he s
for catching fish was 18.90 days and majority afnth
(39.3%) went out to the sea between 16-20 days in a

month. A large majority of the respondents (71.0%
Based on the stratified random sampling employed, (e the coascjltal areJa fisyhermen. P ( 2

a total of 300 registered fishermen were selectetha Is the world getting hotter nowadays? Table 5 has
respondents. The number was gained from four statgSarified to us the data regarding the perceptiointhe
located at the east coast zone of Peninsular MalayS¢shermen towards the changes of the environment
namely Kelantan, Terengganu, Pahang and East JohQfemperature). A total of three statements havenbee
Each of the states was represented by 75 respandenigyeq 1o the respondents and the highest mean score
To gain the data needed, an instrument was dev@lopgas recorded by the statement of “temperature gets
and pre-tested earlier before the actual dataat@l® pqiter in your area (land) (M = 3.61), this is éolled
took place. There are four elements of the enviemm by the statement of temperature gets hotter in poea
included in the instrument and the elements weje (1(sea) (M = 3.57) and the lowest mean score was
temperature; (2) sea; (3) rain and (4) coastal.area  recorded by the statement of “the area here betome
questions included on the instrument were gainethfr qgp» (M = 3.34).
the previous studies conducted on the global wagmin | term of the respondents’ perception towards the
impact on the sea. For each of the question thghanges of the environment (sea), a total of four
respondents were asked on their agreement on thgestions have been asked. It is a big concernsfdo
global warming impact on the four elements. Forheac discover that a large percentage of the respondents
of the question the respondents were given aifikestt  answers were concentrated on agreed and strongly
like scale answer ranging from 1-strongly disagi2e; agreed on each question asked. For the statement of
disagree; 3- moderately agree; 4-agree and 5-dfrong“the weather at the sea is unpredictable nowadays”
agree. SPSS was used to run analyses such asal of 47.0% agreed on this statement while 4161%
frequency, percentage, mean and standard deviation. the respondents strongly agreed on this statement.
379
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Table 4: Socio-demographic data of the respondents

Frequency Percentage Mean SD
Age (years) 42.21 12.96
<30 42 14.0
31-40 57 19.0
41-50 79 26.3
51-60 75 25.0
>61 a7 15.7
Level of education
Never been to school 21 7.0
Primary school 154 51.3
PMR/SRP* 55 18.3
SPM/SPMV** 66 22.0
Skill certificates 3 1.0
Degree/Master/PhD 1 0.3
Income per month (as a fisherman) (in Ringgit Msiay 669.62 724.71
<500 136 45.3
501-750 99 33.0
>751 65 21.7
Number of household 5.77.0 2.53.0
<5 members 156 52.0
>5 members 144 48.0
Experience as a fisherman (years) 25.10 14.29
<10 61 20.3
11-20 82 27.3
21-30 58 19.3
31-40 56 18.7
>41 43 14.3
Average (days) going out to the sea for catchiglg fi 18.90 4.86.0
<15 93 31.0
16-20 118 39.3
>21 89 29.7
Category of fishermen
Coastal area 213 71.0
Deep sea 87 29.0

Lower Secondary School Education Certificate; MsiayEducation Certficate/Malaysia Vacational Ediace€ertificate

Table 5: Perceptions of respondents towards thegasaof the environment (temperature)

Strongly Moderately Mean
Statement disagree Disagree agree Agree Strongly reeag SD
Temperature gets hotter in your area (land) 2.3 712. 24.7 42.0 18.3 3.61 1.00
Temperature gets hotter in your area (sea) 1.7 14.0 30.0 34.3 20.0 3.57 1.01
The area here become too dry 2.0 19.0 32.3 36.3 3 10. 3.34 0.97
Table 6: Perceptions of respondents towards thegds of the environment (sea)

Strongly Moderately Strongly

Statement disagree Disagree agree Agree agree Mean SD
The weather at the sea is unpredictable nowadays 7 0. 5.0 5.7.0 47.0 41.7 4.24 0.82
The water current at the sea are uncertain nowaday$.7 7.0 9.7.0 47.3 35.3 4.10 0.89
The waves actions are uncertain nowadays 3.3 9.0 7.4 1 38.3 32.0 3.87 1.07
The wind velocity are uncertain nowadays 1.0 6.3 .3.07 46.3 39.0 4.16 0.88

A total of 47.3% of the respondents agree on the The respondents also were asked regarding their
statement of “water current at the sea are uncertaiP€rception towards the changes of the environment
nowadays” while 35.3% of the respondents strongl)ﬂam)' A total of three questions have been asked

. ~ . the highest mean score was recorded by the statemen
agreed on this statement. For the statement of “thg: «na rainfall season is uncertain nowadays” (M =

wave's actions at the sea are uncertain nowadays 99), followed by the statement of “more frequesit
38.3% of the respondents agreed on this statemeid this area” (M = 3.25) and “more frequent
while 32.0% of the respondents strongly agreed oithunderstorm in this area” (M = 2.99) (Table 7).

this statement. Nearly half of the respondents The last questions asked to the respondents

(46.3%) agreed on the statement of “the wind"ere focusing on their perception towards the
changes of the environment (coastal areas). Based

velocity at the sea are uncertain nowadays WhlleOn the results portrayed on Table 8, we can see

nearly two fifth of the respondents (39.0%) strongl that more than half of the respondents (57.0%)
agreed on this statement (Table 6). agreed on the statement “the coastal area is étode
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Table 7: Perceptions of respondents towards taeges of the environment (rain) (in%)

Strongly Moderately Strongly
Statement disagree Disagree Agree Agree Agree nMea SD
The rainfall season is uncertain in this area 1.7 5.3.0 9.4.0 59.3 24.3 3.99 0.84
More frequent rain in this area 1.3 22.0 354 333. 8.0 3.25 0.93
More frequent thunderstorm in this area 4.0 317 31.7 26.7 6.0 2.99 0.99
Table 8: Perceptions of respondents towards thegesaof the environment (coastal areas)
Strongly Moderately Strongly
Statement disagree disagree agree Agree agree n Mea SD
The coastal area are eroded 23 13.3 11.3 57.0 0 16. 371 0.97
Number of fish landed in this coastal
areas are reducing 2.0 12.0 13.0 51.0 22.0 3.79 8 0.9
The coastal area become more shallow 43 20.7 19.3 35.0 20.7 3.47 1.16
Lots of coral reef have been destroyed
by the uncertain whether 7.7 21.7 27.0 27.3 16.3 23 3. 1.18
Mangrove areas are reducing 14.7 36.3 15.7 25.7 077 2.75 1.21
Daerah-Daerah Perikanan, Malavsia
Fizheries districts, Malaysia
Semenanjung Malavsia
Peninsular Malaysia
* Tumpat
Pulau langkawi o) Kota Bham
=+ Bachok
Perls
Pasr Puteh
Kedak Utira
Besut
Kedab Selatan
Setm
Barat Daya K Terenggacn
Seb. Pras Unina e
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Fig. 1: Fisheries districts on the east coast zddalaysia
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More than one third of the respondents (36.3%)wind velocity and wave actions. The coastal ar¢disea
signalled their disagreement towards the staternént respondents’ areas have changed negatively dieto
“mangrove areas are reducing”. Majority of the global warming. In a study done by McCarthy (2001),
respondents (73.0%) were agreed and strongly agredwve revealed that land loss is another negatiyadn
when they were asked regarding are the numbeshbf fi brought by global warming. Coastal areas and cbasta
landed in the coastal areas are reducing. A total ovetland ecosystems including salt marshes and
27.3% of the respondents agreed on the statement Bfangroves are particularly vulnerable to rising lseal
“lots of coral reef have been destroyed by the taire because they are generally within a few feet ofiseal

whether” while a total of 27.0% of the respondents(McCarthy, 2001). Effective actions can be taken to

moderately agreed on this statement. More than on@SSiSt the fishermen to adapt to the impacts dbailo
arming. One of it is to provide them with more luhd

third of the respondents (35.0%) agreed on the"

w » warming information. Perhaps with this kind of
statement of “the coastal area become more shallow information they will know what to expect and get

ready for it. Providing fishermen with training for
developing their skills other than fishing is aserial
step. Fishermen can seek for another job with the n

Agr_iculture has be one of the e_conomic dri\_/ers fo_rskill developed if one day they are no longer ablee
Malaysia and has be the effective mechanisms ifishermen due to global warming impact.

enhancing the community standard of living (D'Sibta

al., 2011; Shaffriket al., 2010; Uliet al., 2010; Samah CONCLUSION

et al.,, 2011) and it needs to be sustained as our

dependent on this industry is high. As one of the Based on the results gained, it can be seen that
agriculture branches fiheries industry is importantmajority of the respondents have agreed on oneithin
However, due to several causes, the sea nowadagyse global warming has changed the sea and the
which is one of our main sources of protein hasenev environment at their areas. Majority of the respeord
been the same as before. Interestingly, our firdlingagreed that the sea nowadays are unpredictable and
have revealed that majority of the fishermen agteetl  there are uncertainties in the pattern of the fmaents
their area (land and sea) are getting hotter noygda such as water current, wind and waves. The fisherme
the obvious indicator of the global warming impact.jnterviewed also agreed that the rain season iertain

Our findings here has something to do with a StUd)howadays. They also agreed that their area; otatit

done by Tanggangt al (2006), whereby he stressed gng on the sea are getting hotter while they inéatm
that temperature in Malaysia has increased bet@e®n 4t their coastal areas were eroded.

Celsius to 1.5 Celsius in the last 40 years and
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