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ABSTRACT

Abstract

Selor perikanan pemaouiFRMe rnader Bemban
PacEAs, peREmstnins. bomislinan, dan peninglatan
besaiahterazsn.,  Alkan istapk msat il pelszae
meoghader: apiaEan, cerius, calsh catunya paing
parpbaban ddim yang dapat menggmeggu legiatan
panepgiespan  don. Janinggm,  penting antuk
mengetabul perzepsi pelmax. {erhadap [anomens
beradaptas, mersies. Tuwjuan penelitian ini untk
mengetahui pengarub langsung dan tidak langsung
peraepai pemdbsban ddim mm asil tanglapas,
palspan, di Dezs P Sumansp
dan Dess  Dangrucangiah, K.a'h_'mm.en EBanglalan.
Telrnil  pemerfyan samgpel, menggunakan  simpis
random sampling dengan total gampel sthapyalk 100
responden. Metode yang digunakan melipes uu].in's
daskpippf dan analizic jalur, (path anaiysis).
=naliziz  mppiniakion, bahwa  galspan di Deca
graly dan memiliki  gogicar
pericpsi sedang  gerbedan porabsbone ddim dan
Ceiloupe, Haell analiciz jalus mepouiildeon, bahwa
persepsl peababsn dlim bu‘pm!pruh langzung pada
daptasi dan Gasd, Persepsi gigils
parpbaian ddim barpanparuh langrung pads sdapzssi,
dar barpangaruh tidal langrung pads hasil tangleapas,
melalul adagpach,  Sdapraci. perpbaban  ddim
berpengaruh  langmung  pada  bagil  tanglepac.
wedangcan. mfmnm uhm den pengalaman gelayag,
tidak berp L mEpa o
iz gl waloyen, Soha kegistan pomdakas,
i Cgileg babian iklim dan corates adapessi

DIRECT AND INDIRECT EFFECTS OF CLIMATE CHANGE PERCEFTIONS ON
FISHERMEN'S CATCHES

ABSTRACT
Abstract
Heywords: The Rcherier aector conmibutex to fo0d Tecurisy, FOVEry
Catrbdiad allevistion, and improving welfars. fzhermen
Fisherman: face serious chaliengess from climate changs which can
Parzeption: dizrupt fzhing activities. Thersfore, it importast &= loaw
Climate fzherman's parceptions of climats changs phenomencn,
Changs. because it can afect their adaptation decizions. Thic stady

azims to determine the dirsct and indirect effects of climate
changs perceptions  on  fSskermen's  catcher  in
B Village, o md B sleahy
Villags, Banglalan. The sampling technique ussd simpls
random campling with a total sampls of 100 respondents.
The mathods uzed include deccriptive anslysiz and path
analysiz. The mmalysic chows that fichermen in

2nd BacAREseEAn, have a moderate level
of percsption of climate changes and it impacts. The
rezults of path analysic chow that perception of climate
changs has & direct effect on adaptation and fichermean's
casch. Perception of climate changs impacts has a direct
=ffect on adaptation and an inditact effact on catch
through adaptation. Climate changs adapmtion has a
direct effect on casch, while climass information and
Eshermen's expsrisncs have ne cffect on adaptation ar
catch. Thersfors, counzeling activities cn the impacts of
climats changs and adaptation ctrategies must be carried
out.

INTRODUCTION

Small-rcale Sxherics play on important mls in coengthening food secusity, reducing
paverty, and improving welfars in developing counies, including Indanesia (f&mww, =t .,
2024). A= the lasgest archipelago, Indonesia depends o the Ssheriss ssctor ax 2 soures of
=conomic growth, = sourcs of f2od, and = provider of employment, acpecially in coastal areac
Brusdisnspsnet al., 2019). From 2010 to 2023, the contribatizn of the fcherie: sector 5o Eact
Jawva's GEDP in agriculture, forectry, and fxheries increased mvery year, whers in 2025 it
comtribused 21% after food crops, and lvestock (EFS Jawa Timus, 2024). hiz chows the
impertance of the fxheries sectar in the regional and national econamy, ax well as itz role in
suppertng feod security and the welfars of coastal communitics in Indonesia.

Bangicalan and Sumensp are distrcts that contibute te the Scherics Gross Regional
Ciemestic Product (SRDP in Eace Java. Thiz ic bacause both dismicss are located near the
comst, zo they have conziderable potental for Sxhery products [Az Zaskes =t =l, 2023;
Famdhani et al, 2024). The high potential of Scheries can be w=en through the total

production of capture ficheries in 2023, where Sumenep district contributed 42.7% and
Bangialan district contributed 23.8% of the total fich carch on Madura Icland [BFS Jawa
Timur, 2024). Thiz i the frst and zecond highest production compared to other districts i
the Madura regicn. However, small-scale fithers in Sumenep and Bangkalan face sericus

challengss.
Crie of the challenges faced by fithers ic climate change. Fidks fom climate change,
such as rizing tea iraz, i raingall and z=m level rizs, poss cgnificans

rigles o Indonesia's marine sconomy. Thece phenomena regult in changss in fiching seazon
patterng, fiching locations, ac well &z increased rick of going to cea dus to sxcreme weather
[Madbonagrpal & Pattanalk, 2020). In addition, changes in ocean temperature and walinity
affect fish dictribution and svailability as fch move e cecler watars, which in tam puts
Echers’ production mnd incoms at ridk (Donad o al., 2025 Eckpyens, 2023). Climats changs
rigles not only threatan the suctsinshility of fisherias razources but aloo afact the velinoods
and food zecuTity of small-zoals & depand on the fi iz zactor. Therafore, affective
mmitigation and adapsation messures are nesded to engure the sustainabiity of ficheriss ag
vrell 2z the vrelfare of fishers in the funors Muagingsi =t al., 2023).

It iz impestant to kmow how Sshers percsive climate changs, becauss Exhers’
perceptions are very influental in designing sfective adaptation strategies and will afect
fizhars decizions whather to adape or net jdads ot al,, 2039 Raic et al,, 5004) Ascording t=
Eradiey =t al. (2020] cimass shange parcapsion iz how a ficher aszezcas the threas poced by
climave change. f a fisherman perceives climate change az a threar and disrupts fzhing
activitier, then the fxherman haz = high climate change rizk perception. The higher the rick
asxexsmen: of cimatz changs by fxhers, the more Ekely they are to tale adaptation actions.
Thersfors, perceptions play an impertant initial reis in acxessing cimate changs Shreas and
influsnce haw Eshers will respand or parchalogically adapt to the challengss faced. Lack of
mvrarenszz, mformation, and lmowisdge ahout climate change will recult in faihre in the
admpration procscs [Yidypsers =t 2l 2021). Fi who impl
to climate change generally sxparience pozitive rigks to their income, 5o adaptation strategies
play an impartant role in fSchermen's income [Rahman e al,, 2021).

Fexearch that addresxes the influcnes of climate change perceptions on fchermen's
catches, both directly and indivectly, iz still lmised. Previous studiss, such as thoss canductad
by Saiei =t al. (2024); Metcalfe =t al. [2020); Mudspasas =t =l (2023); Silgm et al [2021), thow
that fichars have realized the sdcsence of climass changs that caucecs fluctiation: in fish
carcher. Fithermen'z perception of climate change iz alcs concidered the main factor thas
=ncourages fishermen to carry out adaptasion responzes. Meanwhile, Rahman et al. (2021),
mxplained that sdaptation ctravegies have a pogitve and cignificant impact on catches.
Heowever, these stadies have not considered how Eshermen's percsptions of climate change
can influsnce their adaptation decicions, as well as how thess adaptations can affect fich
catcher. Based on this background, this study sims to analyzs the direct and indirect affects
=f climass change parceptions on fichers’ carches in Dacpngrangss Vilags, Sumensp Dizsrics
=nd Samarssgkal Village, Sangloalan Districe.

METHODS

Thiz wax conductsd in ieal, Village, Diistmizt and
Basprgeargss Villags, Sumensyp Dicmict with fichermen respondentz. The location selecsion




was done purposively with the ideration that & and Banglalan districts arz the
districts with the first and second highest production o Madurs Island, which amounted to
42.7% and 23.8% of the total fch catch on Madura ldand [BPS Jawa Timur, 2024).
m \.lﬂag!: and Baopesspgish, Vilage wers chosen becmuse the entiee
i work ax Szhermen, and there are fzhing
pnrt.:l.mat:d.m'both".\.hg:: namely UPT PEP B and PPl Bau =z
thers are fichermen’s sconomic activitier and have abundant fischery potential [Sinthia et.a]_
2023). Thix recearch was conductsd in August-December 2024

In this study, the data used consisted of primary data and secondery data. Frimary data

were chtained through interviews by sskdng questions in with the g
to collect data on Sshenmen's pereeptions of dimate changs phenomens, dimste chengs
risks, the ameunt of catch, and & s ad j=s. Becondary data wers

chbtained through lterature studies and selated agencies, such as the Sumensp and
Bengialan Digtrict Marine and Figheries Offices, and the Mateorology, Climatology and
Ceoplyrics Agmacy (BMEG), m collect weather data

The sampling methed, using the simple random sampling method, whers the entire
population is loown and has the same opportunity to be celected as a zample (Sekaran &
Bougis, 2016]. Thiz method was chogen becauce it iz the simplest method, can overcome
himses thar arize in the sampling procesz_ and can generalize the rezearch regules (Fairetal |
2020). The population of thiz srudy wers all fishermen in Paspngmengsy Village, Sumensn
Fegency and B Villag=, Sanglalan Regency, namely 1,374 m Bacpnanergss
Villags and 4,000 in Seqsasangial, Vilage, oo that the total population of fchermen was
5,274 paogle. Then from the population, = samgle of 100 fchermen was taken. The amount
waz obtained through caloulation using the Slovin formula.
zamgples, N iz the population, and = iz the critical value [arror lmit) (Amin =z al., 2025

The data analysis mathod in thiz research iz adjustad to the raseasch chjectives. The
£rst method iz deccriptive quantisative. Descriptive analysiz iz uced oo explain or deccribe the
information that hag been obtained in accordamce with the regults in the feld in order to
answer fzharmen's parceptions of climats changs phensmens that socur. The zecond methed
iz guantitstive mnalysiz, to determine the sfact of climats change rick percepson on
Exhermen's catch. The methed used ic path analysiz with the kalp of Stats 14 application for
dmem amalyzic o i sding to Ghod (2019, path mmalyriz iz & development
meodal of multiple regrecsion used to analyze the relationschip betwsan indspendent and
dependent variaklas that not only massures the direct affect of one variable on another, bus
alze the indiract afact of these variakbles, Path analyziz iz uged becauss it can explain more
deeply the cause-and-sffect relationship between several variakles, this analysiz iz ussally
described by 2 path dingram, Table 1 shows the varisklss used in thiz study.

are n iz the number of

Table 1
Variable Description
Variables Description Meosurement
=23 Froducbon Fizhermen = cateh in 1 month [Kg)
ccA Climate Change Adnptatons made by Sthermen to deal with climate
Adaptation changs with indicators including adjustments to fith

spaciex, fching gear and locations, development of
sxeme weather reictant boats, varatons in
fiching gear, adjustments to fching tme, family
involvameant, and incurance ownerzhip (1 if adapeed,
0 if not adaptad].

AW Avrarsnes: Fishermen's perception of climas= changs
phencmena with indicators including the fraquency
of long droughts, heavy raing, storms, changss in
wind cpeed, s=a level height, coastal eromiom, zea
surface temperature, and tidal fooding (1 i greatly
decreased to 5 if grestly increacad].

FP Fizk Ferception Fishers' perceptions of climate change ricks with
indicators inchuding decreased fich casch, changes
in fich distribution and population, rick of tidal
wavez, dizturbance dus to coactal srosion and tidal
flooding, and the impartances of axtarnal suppert for
fichers' adaptation (1 i dizagres to 5 ¥ smengly

=gres].
o 1 e di to 5 if gl
2gres]
<l Climate 1 if fichermen get climats information
Informaticn 0 if fichermen do not get climate information
EXP Experience Number of years working as a fisherman fyears)

Path analysis is said to be valid if it meets the classical assumgption test, namely
o test, b icity test, and multicolls ity text, The normality tect aims to
determine whether the data iz normally dissributed, with the criteria that the Bolmagstri
Bmirnov values 0.05, the datn iz normally distributed. The hetercecedacticity test iz carried
cus o state the difference in variance in the reciduals, with the criteria i the sig valuss- 0.03
then there iz no hetercecadacticity. Multicollinearity test is uzed to determine the correlation
betwesn, independent varisbles, with the criteria that the VIF [Varian Infiation Pactor) valus
iz = 10 and the tolerance valae iz = 0.1, then thers iz no multicollinearity Mfograha, 2022).
After the classical assumption test iz fulfilled, the next step iz to conchscs path analysiz with
the F text [cosfficient of determination), F text [dimultaneous), and T text [partial] oo desermine
the relmtionship betwesn the independent X and dependent (V] variables. The basiz for
decicion maldng to answer the objectives of this study i f the g value «<0.05 then tha
variable ha an sffect, otherwize if the ig values 0.05 then the varistle hac no affect [Nakila
etal, 2023).
The first ttage in thiz analysic ic to text the infuence of climate change percepstion
variatles, climate change risk perception, climate information, and Szher experience on

sdapration. Met, analyzs the influsncs of variskies of peresived climate changs, pereeivad
risk of climate change, i tion, Bxher mgp and adaptstion on catch. After

that, determine the variables that indirectly affact the catch through adaptation.

RESULT AND DISCUSSION

Perception of Climate Change Phenomenon

Based on the results in Table 2 regarding Srhermen’s perceptions of climate change
phenomena, it can be geen that the majority of firhermen have realized an increaze in the
frequency of long droughts, heavy raing, storms, wind speed, e level rize, and z=a
temperature changer with an average valus shove 50% According to fichermen in
Dougmmanghaly, Village and Basppgonapn, Village, the dry seazon lasts longer than in
previous years, zo the frequency of dry zemzon iz more than rainy zeazon. In line with EPS
dara rainfall from 2005 to 2023 decreaced by 29.7% [EFS Jawa Timur, 2024]. Howsvar,
wrhen antering the rainy ceason, the intsnsity of rainfal] becomeas heavier.

In addition, zea waser temperatures have alzo increszed and are hotter than in
previous years. According to fxhermen, storms alzo often oocur with higher intencity such
ar orong winds thar crease high waves and damage Sching boatr. Mesnwhils, the
indicator of changes in the frequency of tidal Sooding and coastal erczion has decreaved
writh an average value of ez than 50%. According to frhermen in Sagauspnghal Village
and Baspppsongms, Village, tidal floods and erozion have not occurred in thece villages for
= long tima, oo according to them the fraquency of tidal floods and srogion has decrassed.

Table 2
Perception of Climate Change
Indicators Mean Validity

Current frequency of long dry cpslls 5 B4 0,220
Current fraguency of heavy rain 3,89 0,493
Current storm changes 3,84 0,248
Current change in wind speed 3,84 0,324
Current sea level changs 3.4 0,577
Frequency of problems zuch az besch erosion in coazeal areas 2,02 0,721
Current changs in zea surface tamperature 433 0,712
Current frequency of tidal flooding 1,65 0,720
Feliability Test TE1F

Notez, Terme walid if validiny= 0.197, termz raliahls if reliability= 0.6

Perceptions of Climate Change Rick

Bazed on the regults in Table 3 i fich Uz par i of climate change
riglex, it can ba paan that the majority of fishermen parcaive rizles from climass changs thas
cauze & decresse in catch or hinder fiching activites. Whars the majority of ficherman faal
the rick dus to changes in rainfall, z=a water rizs, temperaturs changez, high waves, wind
direction, and storms, as well 2z external support with an average value of mors than
50%%. According to the fishermen, the rick of these changes causes less fish in the zea,
because when the dry season and sea water tampersture increase, the fzh will hide in the
desper gea or even move to other locations. Thix iz becauxe fxh will tend to lock for cooler
arzas.




realized the rigks of climate change will try o minimizs thece ricks, o they tand to uzs
mors adaptation crategies.

Climate Change Adaptation

The ragults of the path analysiz on the effect of climate changs perception, climate
change risk perception, climate information, firhermen's experience, and adaptasion on
fishermen's catch, show that climate change adsptation has = sig valus of 0.001 <0.05
[Figare 1). This means tha: the more ficherman apply climate change adaptation
strategies, the catch mcreases. Thiz thows that climate change adaptation has a pogitve
=ffact on fizshermen's catch, which means that the more fichermen apply adaptation
srategier, the catch will incresze. In line with Fahman et al. (2021}, who gaid that
adaptation srategies hm-e upa:mve and ng.mﬁcmt.ns].m fishermen's catch and income.
Thiz means that aday = can fizh catchakility and rizk an increass
in fishermen's income. This ic bacaugs adapted fishers ucually use a variety of fching
gear according to the figh species, fizhers aleo usually change the time and adjust the
location of ficking. According to Make & Jaasp, [2020), the mere adaptations made by
fisharmen, it will incrascs the fizhing power of there fisharmen.

Buck Foterpton

Pachichion

Espar

Notes: “significant at p-value level < 0.05
Figure 1
Path Analysis Results

CONCLUSION

The =mnalysiz shows that fichermen in Douparrsghak Vilage and DacrRpsansm.
Villags are awars of climate change and itz risls at 2 moderase level. Furthermare, path
analysiz shows that climate changs pesception variable haz = direct cffect on climats
changs adaptation, and Exhermen's catch, Climate change rick perception vasisble diractly
affects climate change adaptasion, and indirectiy affects fshesmen's casch through
adaptation. Then the adaptation variakle haz a direct cffect on fshermen's catch.

Mzarorkile, climats information and sxperisnce varisklez have no =fact on climats changs
adaptation and fichermen's catch.

RECOMMENDATION
T ic recommended that village 2

fishermen's understanding and awareness of climate change ricks =nd the importance of
adapting to climate changs to maintain their catch. For future research, it is recommended
to analyzs factors that influsnce climate change percepsion and adaptason, such as
=ducation level, age, and income.
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