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Abstractglimate change is a natural phenomenon that occurs all over the world and a a
negative impact on many sectors, one of which is the fishery sector. One of the communitic$®#hat
are most vulnerable to the impact of climate change is the fishing community in coastal areas.
Fishermen depend on the avgalability of fish in the sea, as well as the weather and other aspects
related to climate and nature®¥’his study aims to identify the fishermen's efforts and adaptation
strategies towards climate change. Data collection was carried out from July to August 2020 in

imau Sub-District, Tanggamus Regency with a total respondent number of 80 fishermen

useholds. Respondents were determined through the approach of simple random sampling.
The data collected consisted of both qualitative and quantitative data. Data collection was
performed through the method of survey, Focus Groupdaiscussion (FGD), and interviews with
key informants. Data collected was analyzed using th&®@ualitative Descriptive approach. The
results of the study show that fishermen in Limau Sub-district have made some adaptations to
climate change in coastal areas through income diversification, diversification of fishing gear,
migration, and social network development among fishermen

1. Introduction
Indonesia as a country possesses high fisheries potential [1]. The fishery sector is a great source of
income and livelihood for fishermen on the coast. However, due to certain conditions, many of the
workers are now forced to live below the poverty line. Some of the causes of poverty amongst fishermen
could be due to poor education and inadequate access to the necessary knowledge and technology
required [2], [3]. Apart from these two aspects, another cause of poverty involves the destruction of
coastal marine resources, which are the major sources of livelihood for many fishermen [4]. The impacts
of anthropogenic activities significantly damage aquatic resources which can lead to climate change.
Climate change refers to a change in global or regional climate patterns [5], [6], [7]. It can lead to
changes in sea surface temperatures, which in turn lead to differences in the patterns of fish migration
[8]. In addition, it leads to water column stratification which affects the upwelling process (this is
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positively correlated with fish schooling), thereby making the process more difficult for the fishermen.
Furthermore, it leads to changes in the fishing grounds. This migration or damage to the habitats
exacerbates the conditions of the workers, leading to increased demand on both time and transport
facilities

Limau Sub-District Tanggamus Regency is one of the capture fisheries centers in Lampung Province
[4]. Apart from the capture fisheries center, in Limau Sub-District, there jga home industry that
processes fish into processed fish products. Climate change also has an effect o@e social and economic
conditions of coastal communities in Limau Sub-District, whereby it encourages the workers to adapt
to new techniques regarding the professiogm The fishermen carry out these adaptations to maintain
catches that are simultaneously decreasinghue to climate change. Furthermore, this study aims to
analyze the adaptation patterns of fishermen towards climate change that threatens the sustainability of
fishing businesses in Limau Sub-District, Tanggamus Regency.

Q. Research methods
2.1. Location and time of research
Data colleéon was conducted from July to August 2020 in Pekon Tegineneng, Limau Sub-District,
Tanggamus®Regency. The location was chosen deliberately considering that Limau Sub-district is
located on the coast of Tanggamus Regency, where the people mostly work as fishermen and fisheries
processing centres.

e study used a qualitative research design with a survey approach. The qualitative resgarch format
ms to describe various conditions, various situations, or various social reality phenomen®¥nd attempt
draw that reality to the surface as characteristics, characters, characteristics, models, or descriptions
certain conditions, situations, or phenomena. Alternatively, research collects and analyzes data in the
form of words (spoken or written) and human actions and does not try to quantify the data obtained [9].

g\‘l Design and research methods

.3. Research data and respondents
e types of data used in this study were pginary and secondary data. The Primary data was obtained
through household surveys, key informant®fiterviews using a questionnaire, and direct observation;
while the Secondary data was obtained from literature reviews and reports/documents from various
agencies that were related to the research studies. The respondents in this study were fishermen in Limau
Sub-District, who were from 80 different households.

2.4. Data analysis technique

In qualitative research, this analysis is carried out at any time during the research [9]®ata collection
and analysis activities in this study are not separate from one another. Both take place simultaneously,
and the process takes the form of a cycle [10]. Therefore, this study uses an interactive data analysis
model consisting of three stages: data reduction, data display (presentation), and determination of
conclusion/verification [11].

Q. Results and discusion

3.1. Characteristics of respondents

The average fisherman's age is 39 years old and is said to be a productive age amongst fishermen [12],
[13]. The study respondents were predominantly male, having a ratio of 61 male to 19 female. In
general, as is the case with other agricultural sectors, men played a more prominent role than women
[14], [15]. The average dependence of a fisherman’s family was 2-3 members with a length of stay of
about 27 years. Most of them were from the Sundanese ethnic group and as many as 49 respondents and
junior high school graduates dominated the educational level of the workers. Furthermore, it has been
studied that the ability to fish is influenced by the educational level of a worker [16]. Only a few of the
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workers in the Limau Sub-distrigh had second jobs and they include laboring (buruh), small-time
entrepreneurship and farming. Th&haracteristics of the research respondents are shown in Table 1

Table 1. Characteristics of respondents.

No Characteristics Description
1 Number of respondents 80 Fishermen
2  Average of age 39 Years old
3 Proportion of sex Male =61, Female 19
4  Duration of living in the area 27 Years
(average)
5  Number of dependents 2-3 People
6  Ethnic Sundanese=49, Lampungese=18, Javanese=13
7  Education level SD=21, SMP=43, SMA=14, Not graduated from SD= 2
8  Primary job of respondent Fisherman=68, Housewife =11, Pekon (Village official)=1
9  Side Job None=43, Farmer=15, Labor= 6, Entrepreneur=10, Boat

builder =2, Driver 2, Teacher=1, Pekon (Village official) =1
10 Fishing experience (average) 19 Years

11 Type of fishing tools Net and fishing rod.

12 Types of catch (fish) Mackerel tuna, cutlass, selar, mackerel scad, giant trevally,
Spanish mackerel, blue marlin, chub mackerel, tuna, and
lobster

13  Daily fishing frequency 1.55 times

(average)
14  Fishing time (average/day) 7.1 hours

The average working experience of the respondents as fishermen is 19 years. Fishermen's experience
is significant to see climate change and its impact on the capture fisheries sector [17]. Fishermen in
Limau Sub-District use nets and fishing rods as fishing gear. The fish caught by fishermen in Limau
Sub-District is dominated by Mackerel tuna, cutlass and other types (See Table 1). The frequency or
number of fishermen fishing in the Limau Coast is 1 to 2 times per day, with the length of time going to
sea for about 7.1 hours per day. The frequency and duration of fishing are influenced by climatic factors
and the economic capacity of fishermen. If the weather is terrible, the fishermen do not fly for several
days.

3.2. Fisherman adaptation strategy to climate change

Implementing appropriate adaptation strategies in dealing with climate changegaceds to be prepared so
that people are not vulnerable to the impact of the rate of change occurring [1 8]&‘@ adaptation strategy
carried out by fishermen in Limau Sub-District to climate change consists of four strategies. The four
adaptation strategies include income diversification, fishing gear diversification, migration and social
networks. Every fisherman carries out a strategy according to his needs and abilities. Not all fishermen
apply the four adaptation strategies simultaneously.

3.2.1. Diversification of income. Many fishermen are adopting adaptive strategies to address climate
change through job diversification [19], [20]. In the Limau Sub-District, the fishermen's adaptation
strategy through income diversification consisted of six strategies. The overall strategy and the most
widely adopted by at least 50% of the population was of having a side job outside of fishing. Another
strategy widely adopted was the involvement of their families in working to increase the household
income. While the least strategy adopted was in livestock rearing. This adaptation strategy is shown in
Table 2.
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Table 2. Fisherman adaptation strategy to climate change through income diversification.

No Fisherman adaptation strategy Yes No

1 Have another job 50.0% 50.0%
2 Bring family members to work 22.5% 77.5%
3 Work as a construction worker 8.75% 91.25%
4 Cultivate garden produce 20.0% 80.0%
5  Sell seafood in other forms (cooked, canned, etc.) 12.5% 87.5%
6  Buy and raise livestock 1.25% 98.75%
7  Opened a food stall 13.75% 86.25%

3.2.2. Diversification of fishing gear. Fishing gear diversification is one strategy that many fishermen
do to deal with climate change and increase catches [21]. The fishermen in Limau Sub-District
periodically purchased new fishing gear, to increase the volume of their catch by at least 40 percent. In
addition, this strategy was carried out by producing the fishing gears independently, and the type
commonly made was the fishing net. The strategies least adopted in this case were the adding and renting
of various types of fishing gear. The ggorkers however, still made use of traditional fishing gears with a
little variety. This adaptation strategy®s shown in Table 3.

Table 3. Fisherman adaptation strategy to climate change through diversification of fishing gear.

No Fisherman adaptation strategy Yes No

1  Renting other fishing gear 3.75% 96.25%
2 Buy other fishing gear 40.0% 60.0%
3 Making other fishing gear 32.5% 67.5%
4  Adding various types of fishing gear 7.50% 92.5%

3.2.3. Migration. This study is divided into two aspects: the Migration from fishermen to non-fishermen
(including living locations) and the Migration of fishing locations. Migration was the strategy most
widely and as many as 85% had expanded their fishing areas. This was to increase the number of catches,
as well as their income [22], [23]. Meanwgile, the strategy least adopted was the day-to-day movement
involving their entire family. This strategy®an be seen in Table 4.

Table 4. Fisherman adaptation strategy to climate change through migration.

No Fisherman adaptation strategy Yes No
1  Expanding fishing areas 85.0% 15.0%
2 Work to migrate and settle in the destination 20.0% 80.0%
3 Work overseas and come home every day 3.75%  96.25%
4  Migrate and settle in their destination with family 16.25%  83.75%
5  Migrate and come home every day with family 2.50% 97.5%

3.2.4. Social network. Another effort made towards dealing with climate change was through the
development of social networks [24]. These networks could help the fishermen increase their knowledge
and information as regards the ever changing patterns of the weather, their economic potentials and also
their family networks [25]. If there was any problem encountered, as many as 77.5% of the fishermen
joined in attending the village meetings on the social network platforms while the remaining percent
resrted to asking family members for help. The strategy that was least adopted in handling an issue was
in seeking the boss’ (fauke) help. This adaptation strategy is shown in Table 5.
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Table 5. Fisherman adaptation strategy to climate change through social network.

No Fisherman adaptation strategy Yes No
1 Askneighbors for help if there is a problem 32.5% 67.5%
2 Asking siblings for help if there is a problem 50.0% 50.0%
3 Askvillage officials for help if there is a problem 23.75%  76.25%
4 Ask the boss (tauke) for help if there is a problem 5.0% 95.0%
5  Maintain good relations with officials at national borders 30.0% 70.0%
6  Join in attending village meetings to add to my social network 77.5% 22.5%

4. Conclusion

Fishermen on the Limau coast are implementing several adaptation strategie@) deal with climate
change. The adaptation strategy adopted by fishermen includes four approaches: income diversification,
diversification of fishing gear, migration, and social network development among fishermen divided
into 22 types of adaptation strategies more precisely. The types of adaptation most widely adopted by
fishermen are expanding fishing areas (85 percent), joining in attending village meetings to add to my
social network (77.50 percent), Asking siblings for help if there is a problem (50 percent), have another
job (50 percent), and buy other&shing gear (40 percent). The adaptation strategy for each fisherman is
different depending on the leve®™¥f climate change and the socio-economic capacity of the fishermen.
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