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One of the disasters that often occur in coastal areas is abrasion. Abrasion causes coastal
dynamics, including the East Coast of Rembang, Kragan Village, Kragan District, Rembang
Regency. From 1975 to 1990, at least 50 meters of land from this area has been lost due to
abrasion. This dynamic may become one of the causes of unsustainable management of the
coastal environment and its natural resources. Various efforts have been made to overcome
abrasion, but abrasion continues to hit this area, even until 2020. Qualitative and quantitative
approaches were carried out in this study to discover the coast dynamics and various human
activities that may trigger abrasion. Image interpretation, observation, interviews, and
questionnaires were used as data collection techniques at three observation points in the
Kragan Village area. This study concludes that the beach in Kragan Village has experienced
dynamics with a total land loss of 46 meters from 2003 to 2020. Harmful activities carried out
by humans resulted in abrasion so that the coast experienced dynamics. Human activities also
affect coastal management, namely the basic principles of integrated coastal management and
processes in the management of coastal areas.

1. INTRODUCTION

Climate and tides are the two causes of disasters in coastal
areas. Some of the disasters on the coast are abrasion, rob,
availability of clean water, drought, malaria, to a decrease in
food production [1]. Today's climate has changed due to global
warming. As a result, the air temperature has increased so that
the ice in the north and south poles is melting, thus impacting
sea levels that have increased. In addition to climate, tides also
cause disasters in coastal areas. Tidal conditions cause sea
levels to rise above normal conditions due to strong winds and
decreased atmospheric pressure [2]. The existence of climate
change and extreme tidal conditions will result in the erosion
of land on the coast or known as abrasion [3].

Abrasion causes damage to the beach. Among the signs are
shoreline damage due to the release of coastal materials, such
as sand or clay continuously hit by ocean waves, changes in
the balance of sediment transport in coastal waters, or loss of
land in coastal areas. The abrasion process is described by
Pratikto and Armono [4] that waves occur due to wind blowing
on the water's surface. As the waves approach the shore, they
begin to rub against the seabed, causing turbulence, which
carries material off the beach bed or causes the sand to erode
on the beach. The types of beaches will also affect the ease of
abrasion. The types of beaches in question are exposure
beaches (predominant depositional process), oceanic beaches
(predominant abrasion process), and island beaches (beaches
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that surround small islands).

Diposaptono [5] states that at least five causes of abrasion
caused by human activities (anthropogenic) can cause
shoreline changes. First, the trapping of longshore sediment
transport due to artificial structures such as groins, harbor
breakwaters, and reclamation parallel to the shoreline. Second,
the emergence of changes in currents due to the presence of
buildings on the coast. Third, the reduced supply of sediment
from the river due to sand mining, dams on the upstream side
of the river, and the drain (removal of river currents). Fourth,
sand mining in coastal waters can lead to changes in depth to
change current patterns and break waves. Furthermore, fifth is
taking natural coastal protectors, namely logging mangrove
forests and taking coral reefs.

As an archipelagic country, Indonesia is very vulnerable to
the risk of abrasion, whereas one of the provinces in Indonesia
that has a high vulnerability to abrasion is Central Java
Province. Abrasion in Central Java Province is mainly caused
by natural processes [6]. Abrasion in the northern part of
Central Java Province causes damage to mangrove ecosystems,
seaweed, coral reefs, and ponds (MFF, 2015) [7]. Furthermore,
the abrasion that occurred on the north coast of Central Java
also caused changes to the coastline [8-10]. Apart from natural
factors, abrasion is also caused by human factors. Due to the
low level of knowledge and the wrong community perception
about abrasion, people take actions that unconsciously trigger
the occurrence of abrasion. Some of them are destroying coral
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reefs, mining sand, and cutting down vegetation such as
mangroves, which are barriers to abrasion [2, 11, 12].

One of the regencies in Central Java that is prone to abrasion
is in Rembang Regency, especially in Kragan District.
Abrasion in this sub-district seems to have become an annual
disaster because abrasion occurs almost every year in this sub-
district. This sub-district has experienced abrasion for a long
time, which has been recorded since 1975 that abrasion has
occurred in this sub-district. From 1975 to 1990, this sub-
district has lost approximately 50 meters of land, which is
indicated by the distance between the coast and the mainland
was 100 meters, but in 1990 there were only about 50 meters
[13]. Until now, abrasion continues to occur in Kragan District,
so it is possible that the land on the coast of this sub-district
also continues to experience erosion. Based on the Regional
Disaster Management Agency data, at least abrasion with great
intensity and loss occurred 11 times from 2003 to 2020 with a
total loss of more than one billion rupiahs [14].

Abrasion is one of the disasters that threaten the
sustainability of coastal areas. Abrasion causes coastal areas
to suffer damage, resulting in the degradation of coastal
resources [15]. Information about abrasion and its relation to
the sustainability of coastal areas must be known by the
community so that the community can take a role together with
other stakeholders to manage coastal areas in an integrated and
wise manner [16]. However, based on the survey conducted, it
is known that the community does not yet know that abrasion
will be fatal to the sustainability of coastal areas. People only
understand the impact of the abrasion disaster from visible
impacts, such as the damage to various fishing equipment, the
collapse of residential areas, to the sinking of land. However,
people do not know that the occurrence of abrasion will also
affect the sustainability of the coast for future generations.
Coastal sustainability, in this case, is defined as the ability of
the coast to meet the needs of people's lives at this time without
destroying or reducing their abilities, so that future generations
can still utilize natural resources to meet their needs [17].

Therefore, this study was conducted to determine the coast
dynamics caused by abrasion on the East Coast of Rembang,
located in Kragan Village, Kragan District, Rembang Regency,
so that the total loss of land during the period 2003 to 2020.
Given that abrasion is not only caused by natural factors, this
study will also identify community activities around the coast
that may be a trigger for abrasion. Information about the total
loss of land can provide awareness to stakeholders responsible
for coastal areas so that they can carry out coastal management
in a more sustainable manner and become an illustration for
all people in the world that they have the same role to make
natural resources sustainable. This research is fundamental to
do, considering that through this research, specific knowledge
or conclusions will be generated that can influence
government policies and community behavior in carrying out
disaster prevention efforts and activities that support
sustainable development [18].

2. LITERATURE REVIEW
2.1 Humans’ activities in coastal area

Human activities on the coast consist of at least two types,
namely beneficial and detrimental activities. Profitable
activities include planting mangroves, preserving mangroves,
and wisely using natural resources such as sand and coral.
Community mitigation efforts by installing various rocks such

as limestone and andesite stone, talud, concrete or breakwater
walls, relocating buildings, and so on are also beneficial
activities that can ultimately prevent abrasion [19-21].
Meanwhile, harmful activities are mining for sand, destroying
coral reefs and their habitats, building ponds, constructing
buildings that jut into the sea, carrying out intensive coastal
development to eliminate habitat, destroying seagrass beds,
and coastal reinforcement [22]. According to Joesidawati [23]
research, people who do not want to make mitigation efforts
by installing beach protectors and carrying out illegal sand
mining also contribute to coastal damage with percentages of
30% and 35%, respectively.

Most people actually already know about the impact of their
activities on the sustainability of coastal areas. For example,
people on the coast of Sigandu Beach, Batang Regency,
Central Java Province, and coastal communities of Kuala
Leuge Beach, Peurculak, East Aceh, Indonesia. The
community has made various mitigation efforts to prevent
more severe coastal damage due to abrasion [3, 24]. The
community has also learned about the importance of the
mangrove ecosystem in supporting the community's economy
and being a coastal protector from abrasion, as has been
realized by the community in the Arafura Sea Coast, Merauke
Regency, Papua Province. However, the community's
weakness is that the mitigation activities they carry out are
often not self-initiated but because there is stimulation and
support from outsiders [25]. The mangrove and tree planting
activities they carried out were also only ceremonial activities,
without any further monitoring and evaluation [26].

2.2 Coastal dynamics

Coastal dynamics are caused by various factors, such as
storms, rising sea levels, floods, and ocean waves. Ocean
waves can cause abrasion (over a long period), while storms
also cause abrasion (in a short time). The study of coastal
dynamics is closely related to the factors that influence it,
including the type of beach, sediment analysis, ocean waves,
wave transformation, sea-level fluctuations, coastal sediment
transport, shoreline changes, and coastal protection systems.
Coastal dynamics can be known by studying natural factors in
the form of currents, waves, and winds and their relationship
with coastal abrasion and accretion. This identification will
produce information about coastal changes and their
interactions with coastal dynamics [27].

Abrasion and sedimentation are the two processes that are
currently most associated with the occurrence of coastal
dynamics [28]. Various beaches in Indonesia have
experienced dynamics due to abrasion, one of which is
Sigandu Beach, Batang Regency, Indonesia. The dynamics on
the coast are indicated by two main characteristics, namely
changes in coastline and loss of land area. The results of the
analysis using Google Earth imagery show that from 2006 to
2014, the most severe coastline decline occurred in the coastal
area of Batang Regency, which was between 70 m to 110 m.
In addition, the land area on the coast has also experienced a
reduction, which is around 3.5 hectares in a period of eight
years, from 2006 to 2014 [24]. In addition, various regencies
in Indonesia, including Kendal and Brebes Regencies, Central
Java Province, as well as Bantul and Kulon Progo Regencies,
Special Region of Yogyakarta, are also known to have
experienced dynamics in their coastal areas. The dynamics on
the four beaches are caused by sedimentation as the most
dominant cause. Sedimentation in Brebes and Kendal
Regencies is 2.2 kilometers and 1.9 kilometers, respectively



[29].
2.3 Sustainable coastal management

Coastal dynamics and their main drivers need to be analyzed
further. Through this analysis, it will be known about the
appropriate management actions. The analysis is carried out
specifically on a beach because from one beach to another
beach has different characteristics, so different management is
needed. Through proper management, the risk of abrasion
caused by natural and human factors can be minimized to the
maximum [30]. Coastal management must at least consider
various aspects such as coastal typology and socio-economic
conditions of the community [3, 19]. The management of a
coastal area must also consider the existence of the
surrounding coastal coasts because often, protection for a
particular coastal area actually results in losses for other
surrounding coastal areas [27].

Management of coastal areas is a programmed effort and is
carried out in stages with a specific goal. There are at least
three main objectives, namely first, the creation of a better
economy for coastal communities with broader employment
opportunities and more income. Second, the creation of social
justice in the form of equal distribution of employment and
community prosperity. Third, the preservation of the
environment. In general, the purpose of coastal management
is to protect and utilize coastal resources by involving the
active role of the community, institutions, and government, to
create an increase in economic, social, and cultural values in
resource utilization [31, 32].

Referring to the “Policy on Utilization of Coastal Areas and
Small Islands in Relation to Environmental Management,"
mentioned by the Directorate General of Marine Spatial
Management, Ministry of Marine Affairs, and Fisheries of
Indonesia, it can be seen about sustainable coastal
management. The laws governing the management of coastal
and marine areas are Law No. 27 of 2007 and Law No. 1 of
2014 concerning the management of coastal areas and small
islands. The sustainable management process consists of
activities ranging from planning, utilization, monitoring, and
control of human interaction in utilizing coastal resources and
small islands. This process is expected to make resources
sustainable and improve the welfare of the community and
maintain the integrity of the country. In addition, it is also
carried out by integrating various collaborations between
stakeholders, namely between regional governments, regional
governments, between sectors, between the government, the
business world and the community, between land and sea
ecosystems; and between science and management [33-35].

The sustainability of coastal areas can be achieved if
integrated management is carried out. According to the
Ministry of Maritime Affairs and Fisheries of the Republic of
Indonesia, this management must integrate activities between
sectors by coordinating related responsibilities between
sectors vertically and horizontally; between fields of science
where management is carried out with a multidisciplinary
approach; between land and sea environments by taking into
account the marine and land ecosystem attachments that affect
coastal areas; and between technology and management. The
Decree of the Minister of Maritime Affairs and Fisheries
No.KEP10/MEN/2012, which is enhanced by Law No.l of
2014, also mentions the principles of integrated coastal
management, including sustainability, consistency, integration,
legal certainty, partnership, equity, community participation,
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openness, and decentralization. The stages in integrated
coastal area management are explained through the Decree of
the Minister of Marine Affairs and  Fisheries
No.KEP10/MEN/2012, which is shown in the following
Figure 1.

Initiation, involving public
Preparation, administrative participation, issue
processes, team formation for - identification, survey,
the preparation of work plans, resource assessment,
and preparation of resources consensus, and community
awareness
Development 1, through data
collection, analysis of socio- Development 2, involving
economic, cultural, S integration between sectars,
biophysical, and technological strategic development, and
factors, as well as institutional economic analysis
arrangement
. . Implementation (with
Certification, through pem ( .
e coordination, supervision,
approval, certification, ——> licensing, empowerment
management determination, g emp '
. management, and
and allocation of funds . .
community-based education

\/

Institutional (through
monitoring, evaluation,
improvement, and larger
scale development

Figure 1. The stages in integrated coastal area management

3. MATERIAL AND METHODS

This research is a type of mixed method that combines
qualitative and quantitative approaches. The quantitative
approach in this study was used to determine the condition of
the coast and the loss of land in Kragan Village, as shown in
Figure 2, and to determine the knowledge and attitudes of the
community towards abrasion. The qualitative approach in this
study was carried out to determine the dynamics of the beach
in Kragan Village, Kragan District, Rembang Regency, and
the human activities that disturb it. The data obtained from the
qualitative and quantitative approaches will complement each
other so that in this study, valid and accurate data is produced
according to the conditions in the field.

The research objects include changes in the coastline of
Kragan Village from 2003 to 2020 and human activities that
affect the dynamics of abrasion in Kragan Village. The
research variables include data on coastal changes, objects
affected by abrasion, knowledge of abrasion, attitudes towards
abrasion, and abrasion mitigation, as shown in Table 1.

The primary data collection technique used is image
interpretation. Image interpretation studies aerial photographs
and/or images to identify objects and assess their importance
[36]. This study uses ArcGIS software to perform the
digitization process in the coastal area of Kragan Village. The
image used to study the dynamics of shoreline change is a



Landsat-5TM image with a spatial resolution of up to 30
meters. Based on historical data from Landsat-5TM imagery,
this study provides information about the extent of changes in
the coastline of Kragan Village with a comparison of coastline
imaging in 2003, 2012, 2016, 2017, and 2020 using the
ArcGIS program. Geometric correction is done by looking for
an image to image, aiming to be rectified evenly. After the
geometric correction is done, the next step is to digitize to
determine the coastline. The digitized object is the appearance
of the coastline in the image and uses interpretation keys in the
form of color, hue, and pattern. After digitizing, further
processing is carried out in layouting or displaying maps,
charts, tables, and graphic data (original or imported). The
next stage is the layout (map view). The layout is the final
result that will be displayed in the form of a map.

Supporting data collection techniques are through
interviews, documentation studies, observations, and
questionnaires. Interviews were conducted on people living in
the coastal areas of Kragan Village, especially those that have
been affected by abrasion, local governments, and the nearest
National Disaster Management Agency. Documentation
studies are carried out by assessing previously produced
documents in printed and digital documents, newspapers,
journals, statistical data, and various previous studies related
to the research theme. Observations are carried out by
conducting field visits to compare the results of image
interpretation with actual natural conditions in the field and
observing the daily activities of coastal communities.
Questionnaires are used to collect data that will measure
people's knowledge and attitudes towards abrasion, where the
data becomes the basis for knowing human activities that
trigger abrasion. The questionnaire uses statements that are
different from interviews, making it possible to use it as a
means of triangulating data obtained through interviews and
observations.

Table 1. Research variables

Research . . Data
Object Variable Indicator Collection
Changes in
shoreline and
Coastal ..
coastal conditions Image
change . . .
Coastal data over a certain interpretation
changes period (2003-
due to 2020)
abrasion Houses Image
. Impact of . .
(objects) . interpretation,
shoreline changes .
affected by observation,
. on settlements . .
abrasion and interviews
Community
knowledge about
Abrasion understanding, Questionnaire
knowledge causes, effects, and  and Interview
mitigation of
abrasion
Types of activities
carried out by the
community, the
community with
Human Attitude the community, the Questionnaire
. towards government, or the .
activities . . . and Interview
abrasion community with
the government to
prevent and
overcome
abrasion.
Activities carried
out by the
Abrasion community to Interview and
mitigation prevent and Observation

overcome abrasion
at the research site.
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The questionnaire used to measure the community's
knowledge and attitudes was compiled based on several
indicators, as shown in Table 2. These indicators refer to
research by by Hamid [13], Annisa & Setyowati [37], and
Juhadi et al. [38].

Table 2. Indicators of community’s knowledge and attitudes

capacity
. Item Total
Indicators Number items
Knowledge of Abrasion
Definition of abrasion 1 1
Trigger factors that directly cause 1
abrasion
Control factor that indirectly causes 3,8 2
abrasion
Abrasion characteristics that occur in 4,5, 0, 4
Kragan Village’s coastal dan 10
Impact due to abrasion 7 1
Abrasion prevention/mitigation 9dan 11 2
Environmental physical susceptibility 12,13, 14, 4
to abrasion dan 15
Attitude in dealing with abrasion
Attitude before abrasion 1 dan 2 2
Attitude during and after abrasion 3 1

Source: [13, 37, 38]

The population in this quantitative study is all the heads of
families in Kragan Village, totaling 1581. The sample is
Kragan Village residents who are directly affected by abrasion,
as many as 147 people. We took a random sample of 20% of
the total residents of Kragan Village who were directly
affected by abrasion.

Quantitative data analysis techniques were carried out using
quantitative-qualitative  descriptive analysis  techniques.
Quantitative data on the knowledge and attitude questionnaire
of the community towards abrasion was calculated so that it
was known that the knowledge and attitudes of the community
towards abrasion were scored on each item and each indicator.
After knowing the score of each indicator, then the score is
compared with the ideal score and then multiplied by 100% so
that the percentage of the final capacity of knowledge and
attitudes of the community and the capacity of each indicator
is obtained. The intervals for each aspect are shown in Table 3
below.

Table 3. Community capacity category score on each aspect

Interval Skor (%) Kategori
75-100 Very Good
50-75 Good
25-50 Enough
1-25 Less

Source: [39]

The percentage obtained is then converted into the category
of community capacity. The community capacity
questionnaire in this study consisted of 18 question items, the
maximum score for community capacity was 90, and the
minimum score was 18. The score was used to find the width
of the interval that would be used as a basis for determining
the category of community capacity. The width of the interval
is found using the following formula.

__ Measurement Distance (R)

[39]

Number of intervals
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Keterangan

i= Number of intervals
R= Measurement Distance= Highest score — Lowest score

Based on the calculation using this formula with a total of 4
intervals, it is known that the value of i in individual capacity
is 18. Therefore, the individual capacity categories can be
broken down based on the scores obtained with the score
intervals shown in Table 4.

Table 4. Community capacity category

Score Interval  Category
72-90 Very Good
54-72 Good
36-54 Enough
18-36 Less

Source: [39]

The validity of the qualitative data in this study is known
through the triangulation of techniques and research data
sources. The results of this quantitative study were then
reviewed based on the results of observations and interviews
on activities carried out by the community daily. Technical
triangulation is carried out through interviews with research
subjects, while source triangulation is carried out on people
who are not research subjects. Activities carried out by the
community on the coast will significantly affect the
occurrence of abrasion, where these activities are strongly
influenced by the knowledge and attitudes of the community
towards abrasion. The qualitative data analysis was carried out
both before, while in, and after from the field. The data
obtained before going to the field is reviewed while in the field,
then the data obtained when in the field is re-sorted so that only
data that is in accordance with the research objectives will be
used.

4. RESULTS AND DISCUSSION
4.1 Coastal changes due to abrasion 2003-2020

Rembang Regency is one of the regencies in Central Java
Province. Rembang Regency is traversed by the Java North
Coast Road (Pantura Road). Rembang Regency is located at
coordinates 111<00' - 111°30' East Longitude and 06<30' -
07< 60" South Latitude. The administrative boundaries of
Rembang Regency are in the north by the Java Sea, in the
south by Blora Regency, in the west by Pati Regency, and in
the east by Tuban Regency. The mainland in Rembang
Regency is a lowland morphology that widens in the Juwana
area and narrows towards Tayu and Rembang, as well as a
mountainous morphology that only occupies part of the
eastern slope of Mount Muria [40]. The seabed morphology is
sloping in a northwest-southeast direction, gradually
becoming relatively flat to the northeast. Small coral reefs and
volcanic rocks appear in the eastern part of the beachfront [41].

Furthermore, the coastal area of Rembang Regency is a bay
area located in the northern coastal area of Java Island and
belongs to the category of open water. The wave energy
towards the coast is exceptionally influential on the dynamics
of the coastal process. Seabed surface sediments in the coastal
area of Rembang Regency are supplied from land sediments
through rivers and from rocks around the coast due to abrasion



of sea waves, causing acceleration along the coast. The
geomorphology of the coastal area of Rembang Regency
consists of 4 (four) units, namely: the morphology of the
alluvium plain, the morphology of the lowlands, the
morphology of the highlands, and the morphology of the hills.
The process of sedimentation around river estuaries forms
acceleration along the coast of Rembang Regency. The
dominant longshore current is from east to west, and this is
indicated by the direction of the spit that leads to the west like
sandbar along the Dasun area to Tireman [42].

Kragan Village is directly adjacent to the Java Sea in the
north, making this village prone to abrasion. Several areas on
the coast of Kragan Village have experienced abrasion, and
several other areas can experience abrasion in the future.
Abrasion causes the length of the coastline of Kragan Village
to change, namely to experience a decline. Measured in 2021,
the coastline of Kragan Village is 1.28 kilometers, as shown in
Figure 3.

Based on the Landsat-5STM image, before 2003, the
condition of the Kragan beach was seen with white sand,
which indicated that the distance from the sea to the settlement
was still far and had not been affected by abrasion. However,
from 2003 to 2020, abrasion dynamics occurred at specific
locations, resulting in changes in the coastline from year to
year, as shown in Figure 4.

This study observed three sample points, all of which were
taken on the coast of Kragan Village. In the first sample point,
before 2003, the site had a large coastal area. However, in 2003
and 2004, an abrasion damaged settlements and harmed the
community because seawater entered the residents' houses

approximately 10 meters from the shoreline. In addition, in
2004 there was an abrasion with the most significant total loss,
which reached more than 900 million rupiahs. Furthermore, in
2010, the community built a small port in Karanganyar Village,
so that Kragan Village was affected by 8 meters of abrasion
for a period of 6 years, starting from 2010 to 2015. Until 2015,
efforts were made to overcome it by building an abrasion
retaining wall for the community's cooperation with students
from several universities and the private sector. However, the
construction of the wall has not given much meaning because
the abrasion at this point will continue until 2020. Sample
point 1 is shown in Figure 5.

At the 2nd sample point, coastal dynamics began to occur
in 2004. A total of 64 boats owned by fishermen and stalls built
around the coast were damaged due to being hit by abrasion.
This point was also affected by the construction of a small port
in Karanganyar Village, as was the first point, so that at this
point, an abrasion retaining wall was also built-in 2015. As
with point 1, abrasion at this point will also continue until 2020.
Every year this point experienced a land reduction of between
0.5 and 3 meters, with the peak of the most considerable land
reduction in 2020 with a reduction of 8 meters. Sample point
2 is shown in Figure 6.

As for the 3rd sample point, beach dynamics also began to
occur in 2003. Abrasion in 2003 caused damage to residents'
houses with a total loss of 73 million. Meanwhile, in 2004, as
many as 60 fishing boats were damaged. Abrasion also occurs
continuously throughout the year, except in 2005 to 2009,
which did not experience abrasion. Sample point 3 is shown in
Figure 7.
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Figure 5. Abrasion sample point 1
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Figure 7. Abrasion sample points 3
Research on coastal dynamics carried out in this study was The loss data from the three points are averaged, so it is known
complemented by measuring the loss of land in the Kragan that the average land loss in Kragan Village from 2003 to 2020
Village Coast at the three observation points due to abrasion. is shown in Figure 8 below.
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Figure 8. Loss of land on the coast of Kragan village due to
abrasion in 2003-2020

Based on Figure 8, it is known that almost every year, there
is always abrasion on the coast of Kragan Village. From 2003
to 2020, there was always a reduction in land due to abrasion,
except from 2005 to 2009. In that year, the mangrove forest
was not widely used by the community to build ponds.
Previously, around 2000 mangroves had been planted so that
in 2005 the mangroves were able to withstand abrasion. Until
2009, mangroves continued to support coastal life by resisting
incoming abrasion waves so that there was no land reduction
due to abrasion during that period. This result is supported by
Feka and Ajonina which state that mangroves play a
significant role in defending coastal areas from the danger of
abrasion. Meanwhile, if the mangroves continue to be cut
down, the mangroves will be in a critical condition due to
reduced cover, so that the mangroves will not be able to carry
out their function as an anti-abrasion [43, 44].

Meanwhile, since 2010, the community has started to carry
out activities that trigger significant abrasion. People cut
mangroves to use them as building materials and fuel. The
community then uses the former mangrove forest as ponds,
fish ponds, and salt ponds, so there is no longer a mangrove
root system that can stabilize and shape the soil by increasing
sediment accretion [45]. In addition, the community also built
a small port in Karanganyar Village. This port is helpful as a
shelter for fishing boats that will dock and as the most
prominent fish auction place in Kragan District. However, the
waves towards the mainland were diverted to the east and west,
assisted by the speed of the sea wind, so that the big waves
headed eastward to Tanjungan Village and west towards
Kragan Village. The loss of the coastal barrier in mangroves
and the construction of a small port made Kragan Village hit
by abrasion consecutively from 2010 to 2020. During this time,
at least 40.5 meters of land in Kragan Village were eroded by
abrasion, with an average loss per year is 3.68 meters. If
calculated since 2003, the total land lost is 46 meters with an
annual average of 3.54. Cialdea [46] stated that the Urban
Beach Plan also experienced an extraordinary abrasion
phenomenon due to the construction of the Termoli Port. This
result is also supported by the research of Mohammed et al.
[47], which states that human activities significantly affect the
rate of soil erosion (or, in this study is abrasion).

Abrasion that occurred in Kragan Village has resulted in
beach dynamics. The coastline continues to decline due to
abrasion. Abrasion also results in the fall of trees, damage to
ships, loss of various fishing equipment, and damage to
people's homes and public facilities. One of the portraits is the
damaged road in Kragan Village, shown in Figure 9 as follows.
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Figure 9. Road damage in Kragan village due to abrasion

4.2 Human activities that cause coastal dynamics

There are several lands uses and human activities along the
coast of Rembang Regency which have a significant impact on
the dynamics of the coast. The land uses are constructing
fishing boat ports, making milkfish and salt ponds, and fish
processing places. The community also cut down mangroves,
and other vegetation on the coast, carried out sand mining, and
destroyed coral reefs. In addition, people from outside Kragan
Village also mine sand and destroy coral reefs irresponsibly.
These activities are considered to have triggered the
occurrence of abrasion in Kragan Village. This is because
abrasion is generally caused by the loss of the natural carrying
capacity of the coast, such as mangroves [5]. The community
replaces the mangrove forest by opening aquaculture, where
these activities significantly trigger the occurrence of abrasion.
Some pond lands have even been abandoned by the cultivators
so that seawater inundates the pond area and erodes the pond's
shores (pond embankment). These community activities
trigger abrasion, which in the end will also lead to coastal
dynamics [12, 27].

The existence of activities that trigger the occurrence of
abrasion is because the community does not yet have
comprehensive knowledge about abrasion. Some communities
own accurate and comprehensive knowledge, but this
community cannot prohibit other interested communities
because it is related to the role of various political interests
which are more concerned with the interests of groups and
individuals than the sustainability of nature and its resources,
till carrying out destructive activities [48]. People who know
about abrasion as a whole are those who have attended
socialization or taken education. As for the rest of the
community, their knowledge is only limited to experiences
that have been experienced while living in the area and then
provide their conclusions based on personal thoughts or
opinions. Through education in schools, students are taught
about disaster education and environmental education, so that
students have geographical skills, one of them is in dealing
with disasters [49].

Only a few people's thoughts form the knowledge about
abrasion that is understood by the community. Among the
right thoughts are about the causes of abrasion caused by
waves, currents, and strong winds. However, as many as 54%
of the people do not know about the factors that cause abrasion
directly, and 47% do not know about the factors that indirectly
cause abrasion. Another appropriate thought is about the



characteristics of abrasion that occurred in Kragan Village,
where 61% of the community has understood it. However, as
many as 41% of the community do not understand areas where
abrasion has not yet occurred, but those areas have the
potential for abrasion in the future. In addition, the community
also has a good understanding of the impact of abrasion with
a percentage of 51% because the community has experienced
and witnessed the incident for themselves. Some people who
do not understand have just lived or moved houses to the
village, so they have not experienced or seen abrasion directly.

Other knowledge indicators that are still poorly understood
by the community include the public's understanding that an
abrasion is a natural event and an annual event that naturally
occurs. As many as 57% of the people have misconceptions
about the meaning of abrasion. People do not understand that
abrasion is also an event that can be caused by human behavior
that damages coastal areas. This misunderstanding has
implications for knowledge about preparedness actions that
are less precise and comprehensive so that as many as 50% of
the community do not understand preparedness actions in
dealing with abrasion appropriately. The aspect that is least
understood by the community is about the physical
vulnerability of the environment to abrasion. People do not
know that an area's vulnerability to abrasion is not only
determined by current and wave height factors. However, it is
also determined by coastal physical factors such as beach
typology, vegetation cover, and shoreline shape [2]. Indicators
of community’s knowledge in more detail are shown in Figure
10.

The second aspect examined in this study to determine
community activities is the attitude in dealing with abrasion.
The attitudes identified in this study are attitudes before,
during, and after the disaster [50]. Attitude before the
occurrence of abrasion can be categorized as low. Based on
the questionnaire results, it is known that among the abrasion
prevention actions that the community should carry out, only
35% have been carried out; in this case, the community has
carried out mutual cooperation to lay large stones build walls
that prevent abrasion. Meanwhile, 65% of abrasion prevention
measures, such as planting vegetation, constructing buildings

far from the coast, and using the Climate Information System,
have not been carried out. Various actions taken by the
community in the period 2003 to 2020 were actions that
triggered abrasion, such as cutting down mangroves and
converting them into shrimp ponds, destroying coral reefs, and
taking various actions that trigger climate change. Climate
change can ultimately increase sea levels, thus triggering
abrasion and coastline decline [51].

Attitudes with a high percentage in this study are attitudes
during and after abrasion, 54%. When abrasion occurs, the
community works hand in hand to help other communities,
especially those with high vulnerabilities, such as the elderly,
sick people, and children. People tried to pick them up and
rescue them to a safer location. In addition, the community
also has an attitude of disaster preparedness, so that people try
to run fast and save themselves when sudden abrasion occurs.
As for after the abrasion, the community's attitude is shown by
the existence of a culture of "gotong royong" or helping each
other in carrying out rehabilitation efforts. People who
experience damage to their homes will be assisted in
rebuilding their houses as before. Homeowners only need to
prepare the materials needed; then, the community will help
with labor for free. In addition, the community also jointly
repairs damaged public facilities. Indicators of the
community’s attitudes in dealing with abrasion in more detail
are shown in Figure 11.

Based on the data on the capacity of knowledge and
attitudes that have been obtained, it can be seen that, in general,
the capacity of the community in dealing with abrasion is still
in the sufficient category. The result is shown in Table 5.

As for mitigation efforts, the people of Kragan Village have
implemented several forms of structural mitigation efforts, as
shown in Figure 12. The community's form of structural
mitigation is more inclined to the mechanical method than the
vegetation method, among the mitigation efforts, namely by
arranging large rocks around the house and on the shoreline
and building abrasion retaining walls. However, the vegetation
method carried out by planting mangroves, and other
vegetation was not carried out. The community converts the
mangrove forest into fishponds.

Community's Knowledge about Abrasion

46%

43%

43%

Percentage

s
2

61%

St% 50%
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Figure 10. Community's knowledge-based on indicator
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Figure 11. Community’s attitudes based on indicator

Table 5. Category of Kragan village community capacity
(knowledge and attitude) in facing disaster

Aspects Ideal Score Average Score
Knowledge 75 35.54
Attitude 15 6.18
Total Average Score 41.72
Community Capacity’s Category Enough

Figure 12. Structural mitigation performed by the
community
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In addition to structural mitigation, the community also has
local wisdom. The people of Kragan Village, on average, have
occupied their current place of residence for decades. During
that time, various disasters have occurred and were able to be
faced by the community because the community has local
wisdom. Based on the interview results, it can be seen that the
community has local wisdom in the form of "Sambatan,"
where the community works together and works for hand in
hand to create an environment that is safe from abrasion.
Splice, in this case, is social capital which is one of the
community's capacities to reduce the impact of abrasion [52].

As for non-structural mitigation, it is known that the
community has not implemented it optimally. The community
has never received disaster education or special preparedness
training on abrasion. Based on the interviews conducted, it is
also known that the community has not provided disaster
education to children and their families independently.
Disaster education is an essential component that must be
obtained by the community, especially those living in disaster-
prone areas [53]. Disaster education can increase knowledge,
attitudes, preparedness, and participation in dealing with
disasters [16, 54].

Given that the community has not received maximum
disaster education, it is not surprising that the community's
knowledge about abrasion is still low so that people take
actions that are natural according to the community's
perception. However, these actions trigger abrasion.
Knowledge and perception impact the actions are taken [55-
57].

4.3 Human activities towards coastal areas sustainable
management

The protection of coastal areas in order to remain
sustainable can no longer be postponed. Among the things that
can be done are natural adaptations, for example, planting
mangroves, maintaining coral reefs, not mining for sand, and
carrying out structural mitigation [22, 58]. Even so, people
with various levels of education in Kragan Village do not all
understand effective abrasion prevention, so there must be an
effort from the government to provide socialization and
training [59]. Knowledge of coastal areas and their
management must also be provided, considering that this
knowledge is the basis for wise and sustainable management
[22]. Another important thing is that the government must also
provide clear and consistent instructions regarding abrasion
prevention, which is manifested in legislation. In addition,
development planning and implementation should also
accommodate information submitted by communities directly
dealing with abrasion so that the principle of 'top down'
development can be changed to 'bottom-up' [60].

The coastal management must be carried out collaboratively
between various parties, including the local community and
the government [61]. First, society is the main subject. Coastal
communities are components that occupy coastal areas so that
they will be the ones who will be faced directly with various
disasters, and they are also the ones who feel the impact if a
natural disaster occurs. Therefore, the community must play a
significant role in preserving coastal areas from internal and
external threats. Tobey et al. [22] said that the community
could involve the government and other institutions that focus
on coastal management, such as universities, and ask for
consideration from policymakers to provide opinions and
choose leaders. Second, the government. The government, in



this case, does not only give orders or advice but also
participates in inclusive collaboration by sending
representatives. In this case, the government becomes a
facilitator who supports participatory democracy. The
government's role, in this case, is to coordinate, facilitate, and
support. The role of the community is inclusive, equitable, and
effective decision-making [60]. Collaborative governance in
environmental management can be done through dialogue,
transparency to the public, monitoring, follow-up by
governance, and actions [62].

Sustainable coastal management in Kragan Village is
disrupted due to harmful human activities that are detrimental.
These human activities are carried out by the people of Kragan
Village and are also carried out by people outside the Kragan
Village. Among the activities of the community outside
Kragan Village is mining for sand. The implementation of the
plans that have been prepared to produce a more sustainable
coastal environment is disrupted by these activities. For
example, when the local community has committed to
reducing the abrasion disaster, people outside Kragan Village
mine sand irresponsibly. As a result, residents became angry,
and there were clashes between residents and foreigners, one
of which happened in 2018 in the Kragan District area. These
harmful human activities can ultimately interfere with the
implementation of sustainable coastal management programs
that are starting to be implemented.

Harmful human activities can disrupt the basic principles of
integrated coastal management [63, 64]. The first principle
that is disturbed is the principle of sustainability, where due to
excessive dredging of coastal resources will threaten the
availability of these resource stocks in the future so that the
principle of sustainability will be hampered. The second
principle is equity, where if certain parties exploit the coast,
then only those parties who enjoy the results from the coast,
while other communities do not enjoy it so that the principle
of equity cannot be achieved. The third principle is the
principle of integration, where when one of the people,
institutions, or government commits an act that violates, the
principle of integration between stakeholders cannot be
appropriately achieved [31].

Processes in the management of coastal areas are also
disrupted due to human activities that damage coastal
resources. Supposedly, if various coastal utilization activities
are carried out, such as sand mining or land use as a pond area,
a permit process is required. However, in the Rembang
Regency in general and Kragan Village in particular, various
activities of using coastal resources illegally or without a
permit process were found. As a result, actors will use
resources according to their own wishes, regardless of natural
resources’ carrying and regeneration capacity. As a result, the
use of natural resources is not in accordance with the
established plans, and stakeholders are also unable to control
the existence of these natural resources. As a result, future
coastal management will experience obstacles [31, 65].

5. CONCLUSIONS

The beaches in Kragan Village at the three points observed
have all experienced dynamics. This is indicated by the
decrease in land area from 2003 to 2020, with a total land loss
of 46 meters with an average annual loss of 3.54. The
community carries out the human activities that trigger the
occurrence of abrasion from outside and within the Kragan
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village, including illegal logging of mangroves to be used as
fuel and building materials and the conversion of their land as
ponds, construction of buildings jutting into the sea, coral reef
destruction and sand mining. Harmful activities carried out by
the community resulted in abrasion so that the coast
experienced dynamics. Human activities also affect coastal
management, namely the basic principles of integrated coastal
management and processes in the management of coastal areas.
One of the reasons for this activity was the low knowledge and
attitude of the community in dealing with abrasion. If this
activity continues, the coast of Kragan Village may become
unsustainable. Therefore, efforts should be made to improve
integrated coastal management.
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